
" 

I 
I 

,1 ~. 
'-
I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
1. 

ti 

RCRA FACILITY INVESTIGATION PROPOSAL 
CIBA- GEIGY FACILITY 

Cranston, Rhode Island 

I 

Volume 2 of 3 I 

QUALITY ASSURANCE DOCUMENTS 

Submitted by: 

CIBA- GEIGY Corporation 
444 Sawmill River Road 

Ardsley, New York 10502 

31 March 1990 

SEMS DocID 666463 
\,.._ 

t1 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RCRA FACILITY INVESTIGATION PROPOSAL 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

VOLUME 2 of 3 

QUALITY ASSURANCE DOCUMENTS 

Submitted by: 

CIBA-GEIGY CORPORATION 
444 SAWMILL RIVER ROAD 

ARDSLEY, NEW YORK 10502 

. Date: 
31 MARCH 1990 



,.. 

I C hq?\-cr L\ 

-1 

r 
I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
1· 
I 
I , 
·I 

.... 



,... 

I 
I < 

I-, a: 
~ 

I 
I 
I 
I 
I 
I 

• 
I 
I 
I 
I 
I 
I 
I , 
I 



I 
I 
I 
I 
1· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I. 
I 
I 

.1 

Section No. 1 
Revision No. 5 

Date: 30 March 1990 
Page i of i 

RCRA FACILITY INVESTIGATION PROPOSAL 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

VOLUME 2 

CHAPTER 4 

PART A 

DAT A COLLECTION QUALITY ASSURANCE PLAN 

Submitted by: 

CIBA-GEIGY CORPORATION 
444 SAWMILL RIVER ROAD 

ARDSLEY, NEW YORK 10502 

Date: 
31 MARCH 1990 

(Project Quality Assurance, fficer 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section No. 2 
Revision No. 5 

Date: 30 March 1990 
Page i of ix 

RCRA FACILITY INVESTIGATION PROPOSAL 
VOLUME 2. 

CHAPTER 4 

PART A 

DATA COLLECTION QUALITY ASSURANCE PLAN 

TABLE OF CONTENTS 

SECTION 1 TITLE PAGE 

SECTION 2 TABLE OF CONTENTS 

SECTION 3 PROJECT DESCRIPTION 

SECTION 4 PROJECT ORGANIZATION AND RESPONSIBILITY 

SECTION 5 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT 

DAT A IN TERMS OF PRECISION, ACCURACY, 

· COMPLETENESS, REPRESENTATIVENESS AND 

COMPARABILITY 

SECTION 6 SAMPLING PROCEDURES 

6.1 Overview 

6.2 Sample Collection Techniques 

6.2.1 Soil Boring Procedures 

6.2.1.1 Split-Spoon Sampling Procedures 

6.2.1.2 Soil Classification Procedures 

6.2.1.3 Boring Log Preparation Procedures 

6.2.2 Rock Coring Procedures 

6.2.2.1 Core Logging Procedures 

cd90-102tc 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
.I 
I 
I 
I 

I 
I 
I 

Section No. 2 
Revision No. 5 

Date: 30 March 1990 

RCRA FACILITY INVESTIGATION PROPOSAL 
VOLUME 2 

CHAPTER 4 
PART A 

DATA COLLECTION QUALITY ASSURANCE PLAN 
TABLE OF CONTENTS (continued) 

6.2.3 Test Pit Excavation Procedures 

6.2.3. l Soil Classification Procedures 

6.2.3.2 Test Pit Log· Preparation Procedures. 

6.2.4 Surf icial Soil Sampling 

6.2.5 Near Surface Soil Samples 

6.2.6 Point Piezometer Installation 

6.2.7 Monitoring Well Installation Procedures 

6.2.7.l Well Development Procedures 

6.2.7.2 cr·ound Water Sampling Procedures 

Page ii of ix 

6.2.7 .3 Immiscibl~ Layer Sampling Procedures 

6.2. 7 .4 Aquifer Testing Procedures 

6.2.8 Water Level Measuring Procedures 

6.2.8. l Detection of Immiscible Layers 

6.2.9 Surface Water Sampling Procedures 

6.2. l 0 Bed Sediment Sampling Procedures 

6.2.11 Headspace Analysis 

6.3 Sample Handling 

6.4 Ground Penetrating Radar Survey Procedures 

6.4. l Introduction 

6.4.2 Survey Design 

6.4.2. l Necessary Equipment 

6.4.2.2 Field Procedures 

6.4.3 Data Reduction and Interpretation 

6.5 Seismic Refraction Survey Procedures 

6.5. l Introduction 

6.5.2 Survey Design 

6.5.2.1 Necessary Equipment 

6.5.2.2 Field Procedures 

6.5.3 Data Reduction and Interpretation 

cd90-102tc ii 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
'I 
I 

I 
I 
I 
.I 
I 
I 
I 

Section No. 2 
Revision No. 5 

Date: 30 March 1990 
Page iii of ix 

6.6 

6.7 

6.8 

SECTION 7 

SECTION 8 

8.1 

8.2 

8.3 

8.4 

8.5 

8.6 

· RCRA FACILITY INVESTIGATION PROPOSAL 
VOLUME 2 

CHAPTER 4 
PART A 

DATA COLLECTION QUALITY ASSURANCE PLAN 
TABLE OF CONTENTS (continued) 

Resistivity Survey Procedures 

6.6.1 Introduction 

6.6.2 Survey Design 

6.6.2. l Necessary Equipment 

6.6.2.2 Field Procedures 

6.6.2.3 Data Reduction and Interpretation 

Field Notebooks 

Decontamination Procedures 

6.8.l Overview of Decontamination Procedures 

6.8.2 Personnel 

6.8.3 Heavy Equipment 

6.8.4 Sampling Equipment 

6.8.5 Handling of Drilling Spoils, Fluids and 

Extracted Ground Water 

SAMPLE CUSTODY 

CALIBRATION PROCEDURES 

Overview of Calibration Procedures 

HNU 

S-C-T Meter 

pH Meter 

Water Level Meter 

OVA 

8.7 Dissolved Oxygen Meter 

8.8 Ground Penetrating Radar 

8. 9 Other Geophysical Equipment 

8.10 HACH Digital Titrator 

cd90-102tc iii 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·1 

I 
I 
I 
I 
I 

Section No. 2 
Revision No. 5 

Date: 30 March 1990 
Page iv of ix 

RCRA FACILITY INVESTIGATION PROPOSAL 
VOLUME 2 

CHAPTER 4 
PART A 

DATA COLLECTION QUALITY ASSURANCE PLAN 
TABLE OF CONTENTS (continued) 

SECTION 9 ANALYTICAL PROCEDURES 

SECTION lO DAT A MANAGEMENT REDUCTION, VALIDATION AND 

REPORTING 

10.l Data Management 

10.1.1 Sampling Data Management 

10.1.2 Record Keeping During Sampling 

l 0.1.3 Document Control 

l 0.2 Data Reduction 

10.2.l Field Measurements 

10.2.2 Replicate Samples 

10.2.3 Outliers 

10.2.4 Values Below Method Detectjon Limits 

l 0.3 Data Validation 

l 0.4 Data Reporting· 

10.4.l Tabular Presentations of Data 

10.4.2 Graphical Presentations of Data 

SECTION 11 INTERNAL QUALITY CONTROL CHECKS 

SECTION 12 PERFORMANCE AND SYSTEM AUDITS 

SECTION 13 PREVENTIVE MAINTENANCE 

SECTION 14 SPECIFIC PROCEDURES USED TO ASSESS 

DAT A PRECISION, ACCURACY AND 

COMPLETENESS 

cd90-102tc iv 87X4660 



I Section No. 2 
Revision No. 5 

I Date: 30 March 1990 
Page v of ix 

RCRA FACILITY INVESTIGATION PROPOSAL 

I VOLUME 2 
CHAPTER 4 

PART A 

I 
DATA COLLECTION QUALITY ASSURANCE PLAN 

TABLE OF CONTENTS (continued) 

I SECTION 15 PROCEDURES FOR CORRECTING DEFICIENCIES 

·I 
SECTION 16 QUALITY ASSURANCE REPORTS TO MANAGEMENT 

I 
SECTION 17 PROCEDURES FOR DOCUMENTING CHANGE 

I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 
I 

cd90-102tc V 87X4660 

I 



I 
I 
I 
I 
I 
I· 
I 
I
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

RCRA FACILITY INVESTIGATION PROPOSAL 

VOLUME 2 

CHAPTER 4 

PART A 

Section _No. 2 
Revision No. 5 

Date: 1 Feb 1990 
Page vi of ix 

DATA COLLECTION QUALITY ASSURANCE PLAN 

LIST OF TABLES 

Number Title 

5-1 

6-1 

6-2 

6-3 

6-4 

6-5 

6-6 

6-7 

6-8 
11-1 

14-1 

cd90-102tc 

Summary of Field Measurement Quality Assurance Objectives 

Physical Site Characterization Study (Phase IA) 

Geologic Characterization Program 

Release Characterization Program (Phase IB) 

Media of Concern Sampling Summary 

Release Characterization Program (Phase IB) 

Off-Site Soil Sampling Summary 

Release Characterization Program (Phase 1B) 

Background Soil Sampling Summary 

Physical Site Characterization Study (Phase IA) 

Hydrogeologic Characterization Program 

Release Characterization Program (Phase 1B) 

Surface Water and Sediment Summary 

Physical Site Characterization Program (Phase IA) 

Hydrologic Characterization Program 

Sampling and Preservation Requirements 

Quality Assurance Samples for Release Characterization Sampling 

Field Instrument Standards 

vi 87X4660 



I 
I 
I 

·1· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Number 

4-1 

4-2 

6-1 

6-2 

6-3 

6-4 

6-5 

6-6 

6-7 

6-8 

7-1 

7-2 

1.0-1 

10-2 

10-3 

15._l 

15-2 

cd90-102tc 

RCRA FACILITY INVESTIGATION PROPOSAL 

VOLUME 2 

CHAPTER 4 

PART A 

Section No. 2 
Revision No. 5 

Date: l Feb 1990 
Page vii of ix 

DATA COLLECTION QUALITY ASSURANCE PLAN 

LIST OF FIGURES 

Title 

Project Organization 

Typical Peer Review Documentation Form 

Proposed Sampling Locations,-Phase I Facility Investigation 

Typical Boring Log Form 

Typical Test Pit Log Form 

Typical Stainless Steel Monitoring Well Construction in 

Unconsolidated Materials 

Typical Stainless Steel Bedrock Monitoring Well Construction 

Typical Openhole Bedrock Monitoring Well Construction 

Typical Monitoring Well Installation Form 

Refraction Travel Time Data Form 

Typical Chain-of-Custody Form 

Typical Sample Label 

Typical Sorted Data Table 

Typical Analysis of Variance Data Tables 

Typical ANOVA Graph Showing Sample Size vs. Variance Ratio for 

Different Numbers of Samples 

Standard Audit Report Format 

Nonconformance and Disposition Action Report 

vii 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1· 

I 

Appendix A 

cd90-102tc 

RCRA FACILITY INVESTIGATION PROPOSAL 

VOLUME 2 

CHAPTER 4 

PART A 

Section No. 2 
Revision No. 5 

Date: l Feb 1990 
Page viii of ix 

DATA COLLECTION QUALITY ASSURANCE PLAN 

APPENDICES 

Resumes of Key Personnel 

viii 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section No. 2 
Revision No. 5 

Date: l Feb 1990 
Page ix of ix 

RECIPIENTS OF THIS QUALITY ASSURANCE/QUALITY CONTROL PLAN 

James Crowley ................................................ CIBA-GEIGY Project Coordinator 

Mark Houlday .•••••••••••••.••.•..••.••••••••.••.•.••••..•••••••••••••...••.••• WCC Project Manager 

Roger Henning •.••••••••••••••••••.•••••••••••••••••••••• WCC Senior Responsible Professional 

Marion Craig ..................................................... WCC Quality Assurance Officer 

Fr"ank Battaglia •.....•. ~························•··········•••·····•···•···· USEP A Project Manager 

cd90-102tc ix 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

SECTION 3 

PROJECT DESCRIPTION 

Section No. 3 
Revision No. 5 

Date: 30 March 1990 
Page l of 2 

The United States Environmental Protection Agency (USEPA) has issued an 

Administrative Order on Consent (Order) to CIBA-GEIGY Corporation pursuant to 

the Resource Conservation and Recovery Act (RCRA). The Order (No. 1-88-1088) 

requires that a RCRA Facility Investigation be conducted at the CIBA-GEIGY 

facility in Cranston, Rhode Island. The Order was signed by CIBA-GEIGY 

Corporation on 9 June 1989 and became effective on 16 June 1989. 

The RCRA Facility Investigation (Facility Investigation) is one part of the 

RCRA corrective action program. That program also consists of the RCRA 

Facility Assessment (Facility Assessment) which precedes the Facility 

Investigation, and the Corrective Measures Study (CMS) which follows the Facility 

Investigation. 

The Facility Assessment is intended to identify and gather formation on 

known or potential releases of Constituents of Concern, evaluate Solid Waste 

Management Units (SWMUs) and Areas of Concern, and make preliminary 

determinations regarding conditions of concern and the need for further action 

including interim measures. Those measures are designed to mitigate potential or 

actual releases that could endanger human health and/or the environment. 

The Facility Investigation is conducted to characterize_ the impact of known 

or suspected releases that were determined to require further action based on the 

Facility Assessment. The Facility Investigation includes the Risk Evaluation. The 

Risk Evaluation is designed to identify the human populations and environmental 

systems that may be impacted by conditions of concern associated with the 

facility. The Media Protection Standards are then established for each media of 

concern. The Media Protection Standards are based on- the Risk Evaluation, 

promulgated standards and non-promulgated criteria. 
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The Corrective Measures Study determines the potential engineering solutions 

to the facility problems as indicated by the Media Protection Standards. The 

solutions (corrective measures) are evaluated based on performance, reliability, 

ease of implementation, timeliness, and protection of human health and the 

environment. 

The purpose of the Data Collection Quality Assurance Plan is to describe the 

management .system that will be used to ensure that data and information 

generated during the Facility Investigation are technically sound and valid. 

Laboratory quality assurance is the responsibility of the contract laboratory. 

Laboratory personnel involved in analyses of samples for this project are expected 

to comply with the procedures detailed in Volume 2 - Part B - Analytical Services 

Quality Assurance Manual. 

cd90-102-3 3-2 87X4660 
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PROJECT ORGANIZATION AND RESPONSIBILITY 

The project organization is shown on Figure 4-1. The project organization 

identifies the hierarchy and responsibilities of individuals involved in the project. 

The roles of key individuals on CIBA-GEIGY's site investigation consulting team -

Woodward-Clyde Consultants (WCC) - described below. Resumes for those 

individuals are provided in Appendix A. 

Responsible Professional. The Responsible Professional (RP) has the overall 

responsibility for the project. He monitors the project work and provides 

supervision and support to the Project Manager (defined below). Some specific 

responsibilities of the RP are: 

1) assure that contracting and risk mitigation requirements are met , that 

the wo~k is conducted in accordance with the terms of the contract, and 

that contractual changes are formally approved by CIBA-GEIGY (the 

Client); 

2) 

3) 

4) 

5) 

assure that the Project Manager and staff are technically and 

professionally qualified, have adequate relevant experience, and 

represent sufficient resources to meet project objectives; 

review project work and deliverables at least at designated project 

milestones; 

assure that appropriate peer reviews are conducted; 

assure that appropriate independent project consultants are assigned to 

projects judged to have unusually high risks and large consequences if 

project objectives are not met; 

cd90-102-4 4-1 87X4660 
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assure that project files are established and that staff orientations are 

conducted; 

7) encourage technology transfer to staff; 

8) 

9) 

assure that project deliverables are provided on time and within budget; 

and, 

establish and maintain communications with CIBA-GEIGY's project 

manager and assure.that the objectives of the project, as prescribed by 

the contract terms, are met to the Client's satisfaction. 

Project Manager. The Project Manager (PM) reports to the RP and has 

primary responsibility for all aspects of the project including meeting the needs of 

the Client. Specifically, his responsibilities include the quality of the work 

product, schedule and budget control, asset management, and communications 

wit.h CIBA-GEIGY staff and superiors. Some specific duties of the PM are: 

1) implement contractin·g and risk mitigation requirements and determine 

. if the services rendered are consistent with the terms of the contract; 

2) determint? that all contractual terms, including changes in scope, 

schedule and budget are formally agreed to by authorized 

representatives of the Client, and that such agreements are documented 

in writing; 

3) determine, in consultation with the Responsible Professional, that 

qualified staff are assigned to the project and represent sufficient 

resourc·es to meet project objectives; 

4) prepare a work plan (if not contained in the proposal) that describes 

staff assignments and conduct orientation meeting(s) for the project 

staff; 

cd90-102-4 4-2 87X4660 
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conduct the project so that deliverables are of professional quality and 

formally reviewed at predetermined times by qualified staff. 

Reviewers may include project consultants, the RP and the PM; 

6) expedite the work of Peer Reviewers (defined below) involved in the 

. project by formally communicating peer review schedules arid providing 

the information required for peer reviews in a timely fashion; 

7) in consultation with. the RP, identify and engage project consultants for 

projects judged to have an unusually high risk together with large 

consequences upon failure to meet project objectives; 

8) establish and maintain project files; maintain written documentation of 

all relevant contractual, financial and administrative transactions, work 

plan conformance, quality assurance conformance, deliverables 

submitted, and other relevant technical and managerial data. Close the 

files upon completion of the project or of major project phases; 

9) monitor schedules and budgets; provide notification to the Client of 

requirement budget or schedule adjustments before overruns have 

occurred; and document justification for such changes; 

10) maintain close communications with and be readily available to the 

Client's representative to periodically assure that the Client's 

objectives are being satisfactorily met within the terms of the contract; 

11) review, in a timely manner, all invoices to verify charges and their 

conformance· with contractual terms; communicate with the Client 

concerning inquiries about invoices and interact with Accounting to 

facilitate collections; and 
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12) present deliverables and, subsequently, contact the Client's 

representative to verify his/her understanding and ascertain his/her 

assessment of the work. 

Peer Reviewer. Peer Reviewers (PR) will conduct reviews on work relevant 

to their field of ·expertise. A PR has the responsibility to conduct timely project 

peer reviews. Peer reviews will be conducted to provide assurance th~t the 

quality of services is in accordance with the standards of the profession, and that 

the objectives of the services and the terms of the agreement between the 

Contractor and the Client ai-e met. Peer reviews will be completed prior to 

submission of the results of work or technical recommendations to the Client. 

Upon completion of a peer review, the PR will discuss his comments with the 

author/originator and will attempt to resolve any significant issues concerning the 

quality of the work reviewed. The final step of the peer review process is the 

completion of a Peer Review Documentation form (Figure 4-2). 

Project Quality Assurance Officer. The Project Quality Assurance Officer 

(QAO) for this project will assist the PM in implementing the quality assurance 

plan for the project. The QAO is responsible for conducting quality assurance 

performance audits (see Section 12). 

Health and Safety Officer. The Project Health and Safety Officer will have 

the following responsibilities: 

1) to in~erface with the PM in matters of health and safety; 

2) to develop a Health and Safety Plan for the project and to submit it to a 

corporate level Health and Safety Officer for approval; 

3) to monitor compliance with the approved Health and Safety Plan; 

4) to assist the PM in seeing that proper health and safety equipment is 

available for the project; and 

cd90'-102-4 4-4 87X4660 
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to approve personnel to work on this site with regard to medical 

examinations and health and safety training. 

Project Administrator. The Project Administrator (PA) will assist the project 

manager and relieve the technical staff of time consuming non-technical tasks. 

The PA will have the following responsibilities: 

1) maintain project management data base and programs to identify 

potential scheduling and cost problems requiring corrective procedures 

by the PM. Produce control documents and charts for progress 

reporting to CIBA-GEIGY and USEPA; 

2) 

3) 

prepare staff assignment documents relating scope, budget and schedule 

for each individual responsible for the work items in order· to meet 

overall project objectives; 

track calendar deadlines to ensure that deliverables are in process to 

allow orderly review internally and by CIBA-GEIGY prior to mandated 

submissions to USEPA; 

4) coordinate activities with other consultants retained by CIBA-GEIGY; 

5) 

6) 

keep project document and correspondence files; 

prepare monthly reports to CIBA-GEIGY describing progress during the 

past month and planned activities during the next two months; 

7) edit and compile deliverables; 

8) prepare monthly invoices to CIBA-GEIGY with supporting 

documentation. 

cd90-102-4 4-5 87X46_60 
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Site Manager. The Site Manager (SM) will be responsible for the coordination 

of site activities through communication with the various Technical Task Leaders 

(defined below). 

Technical Task Leaders. The Technical Task Leaders are responsible for the 

coordination and evaluation of their area of professional expertise or technical 

task, as indicated on the organization chart. The implementation staff will be 

directly involved in the performance of technical tasks under the direction of the 

various task leaders. Technical tasks are identified on Figure 4-1; Technical-Task 

Leaders are identified in Appendix A. 

All staff members, whether with professional, technical, or administrative 

duties, have quality assurance responsibilities. Their responsibilities include: (1) 

being familiar with the requirements of the quality assurance plan; (2) being 

familiar with project-specific quality assurance program or procedures manual 

applicable to their assignment; (3) conducting specific project assignments 

according to the applicable requirements of the quality assurance program; (4) 

participating in assigned QA training and orientation programs; and (5) initiating a 

non-conformance and corrective procedures report. 

cd90-102-4 4-6 87X4660 
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QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 

IN TERMS OF PRECISION, ACCURACY, COMPLETENESS, 

REPRESENTATIVENESS AND COMPARABILITY 

Measurement data for this project will consist of water level, pH, 

conductivity, temperature, and geophysical measurements to be performed by the 

site investigation team, and laboratory chemical analyses to be performed by the 

analytical services contractor. The amounts and types of data to be collected are 

defined in Volume lC - Facility Investigation Work Plan. Table 5-1 summarizes 

the Facility Investigation quality assurance objectives for precision, and accuracy, 

and reporting units for field measurements. Mechanisms for checking precision 

and accuracy are described in Section 14. Quality assurance objectives for 

laboratory analyses are contained in Tables 5-l through 5-3 of Volume 2 - Part B -

Analytical Services Quality Assurance Manual. Practical quantitation limits 

specified in SW-846 (3rd edition) will be met whenever possible. Those objectives 

may be mod if iec;f after Media Protection · Standards have been developed for the 

site. 

Data will be sufficiently complete, representative and comparable to allow 

characterization of site conditions, such that the Public Health and Environmental 

Risk Evaluation and Corrective Measure Study can be conducted. Hardware and 

calibration procedures and analytical methods will be used consistently throughout 

the Facility Investigation so that data collected during the investigation are 

comparable. 

Environmental samples characterize only a finite portion of a dynamic system 

at one point in time. Because of this, it is difficult to assess the 

representativeness of a given data. Sampling procedures are designed to 

maximize confidence in data representativeness. For instance, in an effort to 

ensure that ground water samples are representative, three well volumes of water 

will be removed from each well prior to sampling. This will reduce the possibility 

cd90-102-5 5-l . 87X4660 
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that the water being sampled has been standing in t~e well or gravel pack and is 

not representative of ground water. To avoid misrepresentation through chemical 

contamination, dedicated stainless steel decontaminated hailers will be used to 

sample ground water. In an effort to ensure that soil samples are representative, 

sampling devices will be decontaminated between samples. 

Field and trip blanks will be analyzed to· check the representativeness of 

analytical ·results as compared to actual site conditions. As per CLP Standard 

Operating Procedures (USEPA March, 1989) positive results which also occur in 

field and trip blanks in significant concentrations will be rejected as false. For 

common contaminants positive results at levels less than 10 times that found in 

the associated blank will be rejected. For all other contaminants, positive results 

at levels less than 5 times that found in associated blanks will be rejected. These 

rejections are based on the assumption that contaminants occurring in the field 

and trip blanks were introduced through sampling equipment and/or sampling 

techniques and are not representative of actual site conditions. 

Completeness is a measure of the amount of data from a given measurement 

system that is considered valid based on the prescribed data quality objectives. 

The goal for all measurement systems is 100% completeness. That is, all the data 

should be valid. In reality, this is not always the case. The acceptability of less 

than 100% complete data will be reviewed on a case-by-case basis. The 

acceptability will be based largely on the significance of a particular 

measurement system to the project goals. 
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Sample locations, depth, type and number are presented in Vq_lume l C -

Facility Investigation Work Plan. Sampling procedures described below will be 

followed during the conduct of the Facility Investigation. 

If unforeseen circumstances necessitate major deviations from the procedures 

described below, the USEPA Project Manager will be notified. Changes will be 

subject to USEPA approval and documented in writing (see Section 17). 

Because of time constraints, all sampling events will be schedule driven; 

force majeure not withstanding. CIBA-GEIGY will notify the USEPA at least 14 

days in advance of all sample collection activities. If sampling activities are 

rescheduled, USEPA will be given at least 10 days advance notification. 

Throughout the RFI, CIBA-GEIGY will allow for split or duplicate samples (of 

all media of concern) to be collected by the USEPA and/or its authorized 

representatives. Sample bottles for split or duplicate samples will be provided by 

the USEPA. All sampling personnel (USEPA or its agents) are required to follow 

health and safety procedures such as those described in Volume 3 - Health and 

Safety Guidelines. 

6.2 SAMPLE COLLECTION TECHNIQUES 

6.2.1 Boring Procedures 

Geotechnical borings will be advanced to facilitate split-spoon sampling and 

to accommodate the installation of monitoring wells. Nineteen soil borings will be 
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advanced during Phase IA of the Facility Investigation to collect soil samples for 

geotechnical analysis and/or visual classification. All of these soil borings will be 

advanced to accommodate the installation of monitoring wells or piezometers. 

These wells will be located as shown on Figure 6~1. Geologic sampling associated 

with all of these borings is summarized in Table 6-1. 

Split-spoon sampling provides information on the geologic conditions 

(stratigraphy) associated with the facility, and monitoring wells are necessary to 

obtain ground water samples and hydrologic information. 

During Phase IB of the Facility Investigation 14 borings will be advanced to 

collect soil samples for chemical laboratory analyses. These samples will be 

analyzed for Appendix IX list parameters, Fingerprint Compounds, major ions, and 

treatability parameters. The locations are shown in Figure 6-1. 

Borings will be advanced using power drilling systems such as truck or skid 

mounted rigs. Hollow stem augers will be used to advance boreholes in 

unconsolidated materials. Air or dual rotary methods will be used to advance 

boreholes in bedrock. Care will be exercised to reduce the potential for vertical 

cross contamination during drilling. If thick, and laterally continuous, low 

permeability units (i.e., clayey deposits) are encountered, then double casing 

drilling procedures will be employed. The need for double casing will be based on 

the professional judgement of the field geologist. The following procedures are 

applicable to hollow auger methods: 

o The -Site Manager or his/her designee will review the scope of work with 

the drilling contractor to ensure that proper equipment and materials 

are available, and that the field operations and health and safety 

requirements are understood. 

o The location of underground and above ground utility lines will be 

determined before drilling begins. 
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The field geologist will locate (with the assistance of a surveyor, if 

necessary) and stake or mark each proposed boring location. 

A geologist will be on site during all drilling operations to inspect soil 

samples. and to maintain an accurate geologic log for each boring (see 

Section 6.2.1.3). The geologist will be responsible for ensuring that the 

drilling performed by the contractor is in accordance with the work 

proposed herein. Non-technical information regarding the boring 

activities will be recorded in the field notebook (see Section 6.7) by the 

field geologist. 

All depths and lengths will be measured and recorded to the nearest 0.1 

feet. 

Ambient air monitoring will be performed by the field geologist during 

drilling to characterize the air quality for health and ~afety purposes, 

and to identify potential emissions. Air monitoring instrument(s) and 

action levels based on· air monitoring data are presented in Volume 3 -

Health and Safety Guidelines. Readings from the instrument will be 

recorded on boring logs by the geologist. 

Standard penetration tests will be performed, and split-spoon samples 

collected in accordance with ASTM-D-1586-84. 

Split-spoon samples will be collected continuously. 

Drilling equipment will be decontaminated before and between each 

boring as ·descr.ibed in Section 6.8. 

Drilling spoils will be handled in accordance with the procedures 

described in Section 6.8. 
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Split-Spoon Sampling PrQCedures. Soil samples will be collected 

continuously from the bor_ings advanced during Phase I of the Facility 

Investigation using split-spoon sampling techniques. Standard penetration tests 

will be performed and split"-spoon samples will be collected in accordance with 

ASTM-D-1586-84. Split spoon samples are collected by driving (hammering) a 

hollow split tube sampler into the soil at the bottom of the. borehole. A 140 lb. 

weight is dropped repeatedly over a distance of 30 inches to drive the sampler 

which is attached to drill rods. The number of blows from the weight or hammer 

required to advance the sampler 12 inches is recorded. These numbers (standard 

penetration) serve to help classify the soil. Generally, standard (2 feet long; 2 

inch diameter) spoons will be used for sample collection. Larger diameter spoons 

(2 feet long; 3 inch diameter) may be used at selected sampling intervals. If 

recovery in a split-spoon is of insufficient quantity for analysis, then the material 

from above and/or below the intended sample horizon may be used to augment the 

sample volume. The following procedures will be used during this investigation: 

0 Samples will be saved for classification in glass jars with screw-cap 

lids. Soil for this purpose may not be available after the other sample 

requirements (i.e., samples for chemical and geotechnical analysis) have 

1 been satisfied. If changes in soil type are observed within a single split

spoon sample, then representative subsamples from each soil type will 

be saved. All sample jars will be stored on site in the storage trailer for 

the duration of the Facility Investigation. 

o Soil samples will be classified in the field by the field geologist on site 

using the methods described in Section 6.2.1.2. 

0 Soil samples for laboratory chemical analysis will be transferred from 

the split-spoon sampler to the laboratory prepared sample containers 

using a stainless steel trowel which will be decontaminated before each 

use as described in Section 6.8. 

cd90-102-6 6-4 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

0 

0 

0 

0 

0 

Section No. 6 
Revision No. 5 

Date: 30 March 1990 
Page 5 of 52 

The split-spoon samplers will be decontaminated before collecting 

samples for chemical analysis as described in Section 6.8. 

Samples for laboratory chemical analysis will be coliected (transferred) 

first, followed by samples for headspace analysis, followed by samples 

for geotechnical analysis. 

· Headspace analysis of organic vapors within filled sample jars will be 

conducted in the field as described in Section 6.2.11. 

Selected soil samples from the borings will be analyzed for the physical 

parameters specified in Volume l - Chapter 3 - Facility Investigation 

Work Plan. Those samples will be stored and transferred in appropriate 

containers supplied by the geotechnical laboratory. 

Test borings not intended for monitoring well installation will be 

backfilled with a cement/bentonite grout. 

o Excess sample material will be handled in accordance with the 

procedure described in Section 6.8. 

Although most of the subsurface soil samples will be collected using split

spoon sampling techniques, a limited number of samples may be collected with 

either a thin wall Shelby tube sampler or Denison tube sampler. Those- samplers 

are designed to retrieve undisturbed samples suitable for laboratory permeability 

testing. Shelby and Denison tube samples will be collected in accordance with 

ASTM-D,-1587-83. A thin wall (Shelby tube) sampler consists of a thin steel tube 

secured to a head containing a ball check valve. The head is threaded to connect 

to standard drill rods. The bottom of the tube has a sharp cutting edge. The 

sampler is pushed into the soil at the bottom of the borehole to impose minimal 

disturbance to the sample. Once removed the ends of the tube will be sealed with 
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wax to retain their moisture content and secured with a cap. The cap in turn will 

be secured with tape and waxed over. The tubes will be protected from extremes 

in temperature and physical disturbance at all times. 

Where undisturbed samples are required in materials which cannot be 

penetrated by a Shelby tube, a Denison tube sampler will be used. Denison 

samplers operate on a principle similar to Shelby tubes except that the thin walled 

sampler remains stationary inside a rotating outer tube. The outer tube rotates 

while being forced downward to cut the sample free with minimum disturbance. 

The inner tube will be handled as described above for the Shelby tube -samples. 

6.2.1.2 Soil Classification Procedures. Soil descriptions will be based on 

observations of soil collected in the split-spoon sampler, soil cuttings (drilling 

spoils), or trimmings from tube samples. The description and classification of soil 

samples will be done by the field geologist during the drilling activities. Soil 

classification will be included on the boring logs (see Section 6.2.1.3). 

The sequence of describing a soil sample will be as follows: 

1. Unified Soil Classification Symbol (ASTM D-2487-85); 

2. condition of soil, i.e., density or consistency; 

3. color; 

4. descriptive adjective for main soil component; 

5. main soil component; 

6. descriptive adjective for minor soil component; 

7. minor soil component; 
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9. water content descriptive term; 

10. geological name, if known, or other names (in parentheses); and 

11. other project specific classifications {i.e., sample number, duplicate 

sample designations). 

6.2.l.3 Boring Log Preparation Procedures. A legible, concise, record of all 

significant information pertaining to drilling and sampling operations for each 

boring will be maintained concurrent with the advancement of the hole. That 

information will be recorded by the field geologist on the boring log. A typical 

boring log form is shown on Figure 6-2. Required information on the boring log 

includes the following: 

o classification and description of soil samples (see Section 6.2.1.2); 

o classification and description of rock samples (see Section 6.2.2.1); 

0 

0 

0 

depth or elevation of strata changes; 

depth or elevation of water table; 

number of blows per 6 inches of penetration of the split-spoon sampler 

during the standard penetration test; 

o location and identification number of samples; 

0 depth and type of casing; 
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0 real-time ambient air and sample organic vapor readings as measured on 

a flame or photoionization detector (OVA or HNu); 

0 difficulties, if any, associated with drilling; 

0 date(s) of boring operations; 

o headspace analysis results; and, 

o name of person preparing the boring log. 

Additional types of information other than those listed above will be recorded in 

the field notebook (see Section 6.7). 

6.2.2 Rock Coring Procedures 

Rock core samples will be collected from the four borings installed to 

accommodate the installation of bedrock monitoring wells. The locations of these 

wells are shown in Figure 6-1. 

Wire line drilling equipment will be used-to obtain rock core samples. Double 

tube wire line sampling allows the inner tube to be uncoupled and raised to the 

surface by means of a wire line passing through the drill rods. Two and one eighth 

inch diameter (NX) core will be obtained. Rock will be sampled continuously. 

6.2.2.1 Core Logging Procedures. Observations made during core drilling will 

be recorded on the boring log by the geologist inspecting the operation. An 

example of a boring log form is given in Figure 6-2. 
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Boring Log Rock Description 

A minimum of one complete rock description will be given per page. 

Otherwise, "As Above" with one or two modifications is acceptable. 

Rock characteristics will be described in the following sequence, separated by 

semi-colons: 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Rock type 

Grain size 

Grain shape (if applicable) 

Mineral composition (if applicable) 

Hardness 

Strength 

Degree of weathering 

Stratification/Foliation (thickness and orientation) 

9. · Fracturing (spacing, orientation, coatings) 

10. -Stringers, veins, seams, vugs, and slickensides, where_present 

11. Color 

The following criteria will be used to describe each characteristic: 

1. 

2. 

Rock Type: determined by a geologist using experience and the 

additional criteria cited below; written in capitals._ 

Grain Size: 

(a) Very Coarse Grained: diameter greater than 0.187 in. (4.76 mm). 

(b) Coarse Grained: diameter 0.0787 ih. to 0.187 in. (2.00 mm to 4;76 

mm). Individual grains can be easily distinguished by eye. 
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(c) Medium Grained: diameter 0.0165 in. to 0.0787 in. (0.420 mm to 2.00 

mm). Individual grains can be distinguished by eye. 

(d) Fine Grained: diameter 0.0029 in. to 0.0165 in. (0.074 mm to 0.420 

mm). Individual grains can be distinguished by eye with difficulty. 

(e) Very Fine Grained: diameter less than 0.0029 in. (0.074 mm). 

Individual grains cannot be distinguished by the unaided eye. 

Grain Shape (if applicable) 

(?) Angular: showing very little evidence of wear. Grain edges and 

corners are sharp. Secondary corners are numerous and sharp. 

(b) Subangular: showing definite effects of wear. Grain edges and 

corners are slightly rounded off. Secondary corners are slightly less 

numerous and slightly less sharp than in angular grains. 

(c) Subrounded: showing considerable wear. Grain edges and corners are 

rounded to smooth curves. Secondary corners are reduced greatly in 

number and highly rounded. 

(d) Rounded: showing extreme wear. Grain edges and corners are 

smoothed off to broad curves. Secondary corners are few in number and 

rounded. 

(e) Well-rounded: completely worn. Grain edges or corners are not 

present. No secondary edges or corners are present. 

Mineral Composition: identified by a geologist based on experience and 

the use of appropdate references. The most abundant mineral should be 

listed first, followed by minerals in decreasing o.rder of abundance. For 

some common rock types mineral composition need not be specified 

(e.g. dolomite, limestone). 
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(b) Friable: Easily crumbled, pulverized or reduced to powder. 

(c) Low hardness: can be gouged deeply or carved with a pocket knife. 

(d) Moderately hard: can be readily scratched by a pocket knife; scratch 

leaves heavy trace of dust and is readily visible after the powder has 

been blown away. 

(e) Hard: can be scratched by a pocket knife with difficulty; scratch 

produces little powder and often is faintly visible. 

(f) Very hard: cannot be scratched with pocket knife. 

Strength: subjective interpretation of the behavior of unfractured rock 

specimen when subjected to hammer blows. Excessive core breakage 

should be avoided. 

(a) Plastic: reserved for soils alone. 

(b) Friable: crumbles by rubbing with fingers. 

(c) Weak: crumbles· under light hammer blows. 

(d) Moderately Strong: withstands a few firm blows before breaking. 

(e) Strong: withstands a few heavy hammer blows, but will yield large 

fragments. 
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7. 
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Rock 
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(f) Very Strong: resists heavy hammer blows and will yield with 

difficulty only dust and small flying fragments. 

Degree of Weathering: the following table will be used to determine 

the degree of weathering. 

DEEPLY (D) 
Decomposed, 
friable to low 
hardness, friable 
to weak strength 

Completely 
decomposed 

Disintegrated 

Deep and 
thorough 

All are coated 
extensively 
with clay or 
silt, or stained 
with oxides or 
sulphides, or 
contain a car
bonate or 
siliceous crust 

DEGREE OF WEATHERING 
DESCRIPTIVE TERMS 

MOD ERA TEL Y (M) 
Moderately decom
posed, low to mod
erate hardness and 
weak to moderate 
strength 

Moderate decompo
sition; extensively 
stained (particularly 
iron-rich minerals) 

Most of the cement 
is moderately dis
integrated 

Moderate or local
ized; may be 

±5096 are coated 
with varying 
amounts of clay 
or silt, or stained 
with oxides or 
sulphides, or con
tain carbonate or 
siliceous crust 

SLIGHTLY (S) 
Slightly de
composed, mod
erately hard to 
hard, moderately 
strong to strong 

Slight decompo
sition; some 
surf icial staining 

Slight to no 
effect 

Slight, Inter-
or localized 

±1096 are slight
ly stained 

FRESH (F) 

Unaffected 
by weather
ing agents. 
No decom
position of 
minerals, no 
disintegra
tion, no dis
coloration, no 
alterations 
on fracture 
surface, no 
physical de
composition, 
usually very 
hard and 
very strong. 

For most rock types, a sample can be considered deeply weathered when it 

can be broken between the fingers and fresh when it shows no staining or 

alteration at all. 
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8. Stratification/Foliation Thickness: 

Stratum Thickness 

3 ft 

2 ft to 3 ft 

2 in to 2 ft 

0.5 in to 2.0 in 

0.1 in to 0.5 in 

0.1 in 

(1 m) 

(0.5 m to 1.0 m) 

(5 cm ~o 50 cm) 

(1 cm to 5 cm) 

(2.5 mm to 10 mm) 

(2.5 mm) 

9a. Fracture Spacing: 

Spacing Between Fractures 

5 u to 0.5 in 

0.5 in to 1.0 in 

1.0 in to 6.0 in 

6.0 in to 1.0 ft 

1.0 ft to 3.0 ft 

3.0 ft 

(12 mm) 

(12 mm to 25 mm) 

(2.5 cm to 15 cm) 

(15 cm to 30 cm) 

(30 cm to 90 cm) 

(90 cm) 
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Descriptive Term 

Very thick bedded 

Thick bedded 

Thin bedded 

Very thin bedded 

Laminated 

Thinly laminated 

Descriptive Term 

Crushed 

Intensely 

Closely 

Moderately 

Slightly 

Massive 

9b. Fracture Coatings, Crusts and Staining may include: 

Clay 

Silt 

Metallic oxides - generally iron or manganese oxide 

Carbonates 

Sulphates 

Sulphides 

cd90-102-6 

- such as calcite 

- such as gypsum 

- such as pyrite or marcasite 
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The extent and thickness of these features are described as follows: 

Extent Thickness 

Number of 
of Fractures 
Area Covered 

Descriptive 
Term 

Thickness on 
Fracture Surfaces 

Descriptive 
Term 

10% 0.1 in (2mm) 

10% to 50% 

50% to 100% 

Some 

Moderate 

Extensive 

+ 0.1 in (2 mm to 3 mm) 

0.1 in (3mm) 

Thin 

Medium 

Thick 

10. Stringers, Veins, Seams, Vugs, Slickensides, and other Features. 

Measure thickness and spacing, and determine orientation with a 

protractor or dipmeter on drill core. Mineral composition is determined 

by a geologist, based on experience and training. 

1 1. Color. Simple basic terms or combinations of basic terms should be 

used to describe the color of the rock when wet. Alternately, the Rock 

Color Chart distributed by the Geological Society of America may be 

used. 

Core Boring Log Column Descriptions 

0 

0 

Recovery - The ratio of the length of core recovered to the total length 

of core drilled on a given run, expressed as a percentage and measured 

along center line. 

RQD (Rock Quality Designation) - The ratio of the total length of core 

pieces 4 inches or longer to the total length drilled on a given run, 

recorded on the log as a percentage. 
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Sketch - Fractures and layering should be sketched at the depth at 

which they are inferred to occur. Dip angles should be measured down 

from the horizontal. 

The remarks column on the log may be used for permeability test 

results, drilling rates, or other information as appropriate. 

Test Pit Excavation Procedures 

Exploratory test pits will be excavated to evaluate the shallow subsurface 

material. Six test pits will be excavated in the area of SWMUs-2, -3, -7, -8, -10, 

and -11 as shown on Figure 6-1. If suspected contaminated materials are 

encountered during test pit excavating, a. boring will be installed adjacent to the 

test pit to facilitate soil sampling. Test pits will be dug using a backhoe. The 

locations and depths of the test pits are presented in Volume l - Chapter 3 -

Facility Investigation Work Plan. The following general procedures apply to test 

pit excavation. 

o The Site Manager or his/her designee will review the scope of work with 

the excavation contractor to ensure that the. proper equipment is 

available and that the field operations and health and safety 

requirements are understood. 

0 

0 

0 

The location of underground and above ground . utility lines will be 

determined before excavation begins. 

The field· geologist will locate (with the assistance of a surveyor, if 

necessary) and stake or mark each proposed test pit location. 

A geologist will be on site during all excavation operations to collect 

soil samples for visual analysis and field screening and to maintain an 
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accurate log for each test pit. Samples will be collected at 1 foot depth 

intervals. The geologist will be responsible for ensuring that the 

excavation performed by the contractor is in accordance with the work 

proposed herein. Non-technical information regarding the excavation 

activities will be recorded in the field notebook (see Section 6.7) by the 

field geologist. 

All depths and lengths will be measured and recorded to the nearest 

· 0.1 feet. 

Ambient air monitoring will be performed using an HNu photoionization 

detector or an OVA flame ionization detector during excavation to 

characterize the air quality for health and safety purposes, and to 

identify potential emissions. Action levels based on air monitoring data 

are presented in Volume 3 - Health and Safety Guidelines. Readings 

from the instruments will be recorded in the test pit log by the field 

geologist. 

The geologist will describe any changes in lithology, color, or detectable 

odor of subsurface materials, and will note ground water level data on 

the test pit logs. 

Test pits will be backfilled upon completion. To the extent possible, 

materials will be backfilled in the order in which they were excavated 

to minimize the potential for cross contamination. 

Soil Classification Procedures. Soil descriptions will be based on 

observations by the field geologist site of the in-situ material comprising the test 

pit walls and material retrieved with the backhoe. Procedures for classification 

and description of test pit soils will be the same as those described in Section 

6.2.1.2. 
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Test Pit Log Preparation Procedures. A legible, concise, and complete 

record of all significant information pertaining to excavation and sampling 

operations for each test pit will be maintained by the field geologist concurrent 

with the excavation of the test pit. Required information on the test pit log will 

include the following: 

description of material encountered; 

depth or elevation of strata changes; 

0 

0 

0 real-time organic vapor readings as measured on a flame or 

photoionization detector (OVA or HNu); 

0 

0 

0 

depth or elevation of water table; 

weat.her during test pit operations; 

date(s) of test pit operations; and 

o name of person preparing test pit log. 

A typical test pit log form is shown in Figure 6-3. Information regarding test 

pit operations, other than the types listed above, will be recorded in the field 

notebook (see Section 6.7). 

6.2.4 Surficial Soil Sampling 

Surficial soil ·samples (i.e., shallow samples not retrieved from boreholes) will 

be collected from 0-6 inches at all off-site sampling locations including 

background locations. Sampling locations and analyses are summarized in Tables 

6-3 and 6-4. Prior to sampling, the location will be cleaned of debris and 

vegetation. A steel spade will be used to dig a 4 to 6 inch diameter excavation at 

each sampling point. The samples will be scraped from the side wall of the 

excavation with a stainless steel trowel and transferred to the appropriate 

laboratory prepared sample containers. The spade and stainless steel trowels will 

be decontaminated in accordance with the procedures described in Section 6.8. 
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Near-surface soil samples for chemical analysis will be collected from depths 

of 6-24 inches at the locations indicated in Volume 1 - Chapter 3 - Facility 

Investigation Work Plan. Samples will be collected at SWMU's -5, -6, -9, and -12. 

Sample identification, depth. interval and analyses to be performed are 

summarized in Table 6-2. Near-surface soil sampling locations are shown on 

Figure 6-1. Depending upon the subsurface geology, either small excavations (1-

2 ft diameter) will be dug manually or a soil boring will be advanced using a hand 

auger. A decontaminated hand auger will be used to advance the boring to the 

desired depth. Once at the desired depth a second decontaminated auger will be 

used to retrieve the sample. If a hand auger is ineffective, a small excavation will 

be dug using a pick and shovel. Once the excavation is dug to the desired depth, 

soil samples will be retrieved following the methodologies described in the 

surficial soil sampling section. All sampling equipment will be decontaminated in 

accordance with procedures described in Section 6.8 

6.2.6 Point Piezometer Installation 

Eleven point piezometers will be installed at the facility to gain a better 

understanding of the hydraulics of ground water flow. Eight piezometers will be 

installed in the Warwick Area, one in the Waste Water Treatment Area and two 

between the Production and Waste Water Treatment Areas as shown on Figure 

6-1. Depths of screened intervals for the proposed piezometers are summarized in 

Table 6-5. Piezometers will be installed in such a manner that precise water level 

measurements can be readily obtained. Both shallow and deep piezometers will be 

installed at selected locations to monitor discrete intervals within the overburden 

aquifer. Shallow piezometers will generally be installed 5 feet below the water 

table. Deep piezometers will be installed just above the confining layer (e.g. clay, 

till, rock) by one of several methods. In order of preference, these methods are: 

0 pushed or driven into place. 
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placed into an augered borehole and driven the last 5 feet. 

placed into an augered borehole and backfilled with a filter pack around 

the screened section, then tremie grouted to land surface. 

placed in a drilled borehole and finished as above. 

Selection of the installation method will be based on the professional 

judgment of the on-site geologist and will depend on the type of stratigraphy 

encountered and the availability of the equipment to emplace the piezometer 

tip. For instance, if gravel or boulders are encountered it may not be possible to 

drive the piezometer. In this case, it would be necessary to drill through the 

gravel or boulders • 

Piezometers will be constructed of materials which are generally resistant to 

chemical and physical degradation. Point piezometers will consist of threaded 1-

1 / 4 inch inside diameter riser pipes and screens. Riser pipes constructed of 

galvanized steel will be used exclusively. For the screened interval, three-foot, 

stainless steel, 7 .5 slot screens will be used. 

Piezometers pushed or driven into place will use an in-situ filter pack. For 

piezometers installed within drilled boreholes, a filter pack of either clean quartz 

sand, silica, or glass beads will be emplaced. For grouted installations, a 

cement/bentonite mi_xture will be tremied into the annular space above the filter 

pack. 

A continuous pour concrete cap and well apron will extend below the frost 

line to protect the casing. The casing will be marked with identifying decals and 

surveyed. An inc'ised arrow on the inside of the casing will' be used to mark the 

surveyed reference point. A locking device will be installed to prevent 

unauthorized entry or vandalism of the well. 
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Sixteen monitoring wells will be installed during Phase I of the Facility 

Investigation. Of these sixteen, four will be installed in bedrock (RW-1, -2, -3, 

and -4). Twelve wells will be installed in unconsolidated materials. The locations 

of wells to be installed are shown on Figure 6-1. The proposed depth of the intake 

zone or screened interval for each of the wells is· listed in Table 6-5. 

Monitoring wells will be installed in a manner such that representative ground 

water samples can be readily obtained. Contamination of this water-bearing zone 

by drilling equipment or cross contamination of wells during the drilling process 

must be avoided. Vertical seepage of surface water to the monitoring well ground 

water intake zone along the borehole or well casing must also be minimized. Well 

installation materials must remain chemically inert with respect to the 

contaminants for the duration of the monitoring program. 

Well Installation In Unconsolidated Materials 

In accordance with the RCRA Ground-Water Monitoring Technical 

Enforcement Guidance Document ( 1986), flush threaded 4-inch stainless steel well 

casing (including blank tail pieces will be used exclusively. For the screened 

interval, 4-inch stainless steel, continuous wire wound, 0.0 l O inch (No. l 0) slot will 

be used. Based on our current understanding of subsurface site conditions, this 

slot size will be effective in prohibiting formational material from entering the 

well. In most monitoring wells, installation of screens 10 feet in length is 

anticipated. All well casings and screens will be steam cleaned prior to 

installation to ensure that remnant machine· oils and greases have been removed. 

Well casing and screen will be installed by suspending pipe no less than l foot 

above the bottom of the borehole and attaching additional lengths of threaded 

casing. A bottom cap will be installed at the base of the screen tail piece to_ 

prevent upward migration of ground water -from below the well screen. 
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A primary filter pack of chemically inert clean quartz sand will be installed 

around the well screen. The primary filter pack will extend a minimum of 1 foot 

below and 2 feet above the screen. The primary pack will consist of No. 1 Morie 

sand. This sand consists predominantly of 0.04 inch grains which can easily be 

retained by No. 10 slot well screens. The secondary filter pack will extend a 

minimum of 1 foot above the primary pack and will consist of very fine sand of 

smaller diameter than the primary pack. Both chemically inert filter packs will 

be poured very slowly into the well bore or tremied if deemed appropriate by the 

field geologist. 

An annular seal will be installed directly above the filter pack to prevent the 

vertical migration of contaminants to the sampling zone from the surface or 

intermediate zones. If hollow stem augers are used, the sealant will be installed 

between the casing and the inside of the augers. If other drilling methods are used 

(e.g. driving casing), the annular sealant will be tremied (installed through a pipe 

inserted in the. annular space). In the saturated zone, sodium bentonite grit will be 

installed. In the vadose zone, an annual sealant of bentonite pellets will be slowly 

poured down the well bore and then tamped down to avoid bridging. The annular 

sealants will be a minimum of 2 feet in vertical thickness. 

The annular space above the filter pack and seal will be grouted with a 

cement/bentonite mixture to minimize downward vertical migration of water to 

the ground water intake zone and to increase the integrity of the well casing. To 

ensure grout reaches the top of the annular sealant, it will be placed with a tremie 

pipe. 

A continuous pour concrete cap and well apron will extend below the frost 

limit to protect the casing. The casing will be marked with identifying decals and 

surveyed. A locking device will be installed to prevent unauthorized entry or 

vandalism of the well. Figure 6-4 depicts the elements of a typical well 

installation in unconsolidated materials. 
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Wells installed in bedrock will be constructed similar to those in 

unconsolidated materials with the addition of a second casing or as openhole wells 

as described below. 

A 10-inch diameter hole will· be d~~d into the top of bedrock or, where 

bedrock is highly weathered/to a depth )where split spoon samples can not 

penetrate. An 8-inch diamet~r stainle3s- stee/ casing will be grouted into the 10-

inch hole using a cement/bent~niie',gr.o.u✓.liternatively, where a tight fit can be 

obtained, 8 inch casing will be ~en~.After the grout has set, a 4-inch stainless 

steel well will be installed inside the casing as described above. The screen will 

be set 10 feet into the top of bedrock. Rock will be sampled from bedrock as 

described in Section 6.2.2. Figure 6-5 depicts the elements of a typical well 

installation in bedrock. 

If bedrock is found to be sufficiently competent and free of fines, openhole 

bedrock wells will be installed. These wells will be constructed by installing 6-

inch stainless steel casing in the unconsolidated materials. Below these materials 

rock will be sampled as described in Section 6.2.2 and the resulting hole will be 

reamed using a tri-cone roller bit. Figure 6-6 depicts the elements of a typical 

openhole bedrock well. 

The fieid geologist inspecting well installation operations will complete an 

installation form for each well. An example of a monitoring well installation form 

is shown in Figure 6-7. 

6.2.7.1 Well Development Procedures. Wells will be developed to improve the 
-

hydraulic communication between the ·formation and monitoring wells and to help 

assure that representative ground water samples will be collected. During the 

drilling process, the side of the borehole may become smeared which substantially 
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reduces the permeability of the aquifer in that zone of the boring and retards the 

movement of water into the well. In addition, soil may enter the filter pack or 
, 

temporarily clog the well screen slots during installation of the well materials. 

Well development is the process of flushing the interface between the aquifer 

and the well. In addition, the filter pack and screen slots are cleaned, allowing 

ground water to flow into the monitoring well with a minimum of retardation. 

Development is required to (1) restore the natural permeability of the formation 

adjacent to the borehole, (2) remove clay, silt, and other fines from the filter pack 

and well screen so that subsequent water samples will not be abnormally turbid or 

contain undue suspended matter; and (3) remove remnant drilling fluids and 

contaminants potentially introduced during drilling activities (from the formation, 
n ri<, µ17 rr.l-1f \(._ for example). ,x .J--~ ~ ''-~' ✓ t. /\ - ' _ _,$ " .• r, fr'\<,,- /V> ,;, .,/(..,1-, ✓ l I\ j'v\f:..,l(v, 

The development process is best accomplished bf causing ~he natural 

formation water inside the well screen to be moved vigorously in and out through 
. I 

the screen in order to agitate the clay and silt and move them into the well where 

they can be removed_ or lodge them into the sandfpack and/or formation. 

Formation water will be used for surging the well. The progress of well 

development will be monitored with a turbidity meter~ Measurements will be 

recorded every five minutes. Development will be discontinued when four 

consecutive readings are the same or when a maximum of one hour is reached. If 

during development the well goes dry, then one hour of recharge and pumping will 

be im.plemented. 

Equipment used for well development will be cleaned before each use to 

prevent possible cross-contamination of the wells. Decontamination procedures 

are detailed in Section 6.8. 

Initial development of each well will be accomplished using a surge block. A 

surge block is a round plunger with pliable edges (constructed of a material such 

as rubber belting) that will not catch on the well screen. Moving the surge block 

forcefully up and down inside the well screen causes the water to surge in and out 
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through the screen, accomplishing the desired cleaning action. Close monitoring· . 

of the amount of pressure generated must be made to prevent damaging the well 

casing or screen. 

Following surging, each well will be further developed by pumping or bailing. 

These methods will serve to remove silt-laden water produced by surging. A 

bailer which is heavy enough to sink rapidly through the water can be raised and 

lowered through the water column to produce an agitating action that is similar to 

that caused by a surge block. The bailer has the added capability of removing 

turbid water and fines each ~ime it is brought to the surface. Bailers can be 

custom-made and can be hand operated effectively in shallow wells. 

A pump can be used effectively in wells where recharge is rapid. The type 

and size of the pump used is contingent upon the well design and associated 

recharge rate. 

The well development procedure to be used will be evaluated .by the geologist 

based on the conditions encountered during well installation and the conditions 

associated with the existing monitoring wells. If procedure(s) that involve 

removing water from the well ·are used, then the development water will be· 

handled as described in Section 6.8. 

6.2.7.2 Ground Water Sampling Procedures. Ground water samples will be 

collected two weeks or more after the wells have been developed. A summary of 

ground water sampling locations and associated analyses_ to be performed is 

provided in Table 6-2. All of the newly installed and existing monitoring wells will 

be sampled during Rounds 1 and 2 of Phase IB. A submersible or surface pump will 

be used to purge· each well prior to sampling. A minimum of three well volumes 

will be purged by continuous pumping. During pumping the intake will be raised 

above the dynamic (pumping) water level twice (while the pump is running) to 

ensure complete evacuation. If the well yield is low, then the well may be pumped 

dry once. Wells that are pumped dry will be allowed to recharge. The amount of 

water purged from each well will be recorded in the field notebook by the 
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sampler(s) on site. Water generated during purging will be handled as described in 

Section 6.8. Static water levels will be measured prior to purging each well as 

described in Section 6.2.8. 

If a submersible pump is used, it will be decontaminated between purging 

events by scrubbing the outside of the pump and hose with a non-phosphate 

detergent/potable water solution and rinsing with potable water. The ioside of the 

pump will be flushed with approximately 20 to 30 gallons of potable water 

between purgings. If a surface pump is used, a length of factory-fresh teflon 

tubing will be used for each well. The tubing will be washed (scrubbed) externally 

with a non-phosphate detergent/potable water solution followed by a potable 

water rinse. Then the tubing will be flushed internally with potable water. 

Wells will not be sampled until they are 80 percent recovered or recovered 

above the screened interval. Regardless of percent recovery, all wells will be 

sampled within 2 hours of purging. A laboratory cleaned, dedicated stainless steel 

bailer with a teflon check valve assembly will be used to collect the ground water 

samples. The suspension line attached to each bailer will consist of a teflon 

cord. When lifted from the well the bailer and cord will be held in the air and will 

not be allowed to touch the ground or any other potentially contaminated 

surface. All members of the sampling team handling hailers and suspension cords 

or filling sample containers will wear surgical gloves during sampling activities. 

Gloves will be changed between each well·sampling. 

The method of sampling will be to lower the bailer smoothly into the well to a 

point approximately opposite the _middle of the well screen. At this point, the 

bailer will be gently worked up and down to ensure that water from that depth will 

enter the bailer. Substantial agitation of the water column will be avoided as this 

could result in volatilization of volatile organic compounds.· The number of 

bailerfuls used to fill the sample bottles will be minimized. 

Sample containers will be filled in the following order: 
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1. field sample for pH, temperature and specific conductance; 

2. volatile organic vials; 

3. semi-volatile sample containers; 

4. other organic parameter containers; 

5. inorganic sample containers; and 

6. field sample for pH, temperature and specific conductance. 

Ground water samples collected for inorganic analyses will be analyzed for 

both dissolved and total metals. During sample collection, ground water samples 

for inorganics will be split into two portions. One portion will be field filtered 

using a pump (hand operated or electric), new 0.45 micron filters (glass or 

membrane) and dedicated disposable filter bottles, and collected into dedicated 

laboratory cleaned sample containers. After filtration, samples will be preserved 

with nitric acid to a pH of less than 2, and analyzed for dissolved metals. The 

remaining unfiltered portion will be preserved with nitric acid and analyzed for 

total metals. 

6.2.7.3 Immiscible Layer Sampling Procedures. If immiscibles are detected in 

monitoring wells they will be sampled separately. Immiscible phases will be 

sampled prior to well purging. If a floating immiscible layer is encountered and it 

is at least 2 feet thick, a bottom valve bailer will be used to collect a sample. the 

bailer will be lowered slowly into the immiscible phase to a depth less than the 

depth .of the immiscible/water interface depth. If the floating immiscible layer is 

less than 2 feet thick, it will be sampled using a peristaltic pump equipped with 

teflon tubing. This pump is considered a viable .option because water levels are 

expected to be within 25 feet of ground surface. 

If dense immiscibles (sinkers) are encountered, they will be sampled using a 

double check valve teflon bailer. The sample will be collected by slowly lowering 

the bailer to the bottom of the well. The bailer will be removed from the well 

slowly to avoid intermixing. The sample will be transferred to sample containers 

through the bottom check valve to ensure that only the dense phase is collected. 
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6.2.7.4 Aquifer Testing Procedures. New and ex1stmg monitoring wells and 

piezometers that are appropriate for slug tests (based on design and construction 

criteria) will be tested to estimate formation permeability in the immediate 

vicinity of each well. Table 6-5 lists wells a·nd piezometers to be tested. Slug 

tests involve submerging a slug cyiinder in the water column of the well (falling 

head test). The change in water level versus time (the response) is recorded by an 

electronic pressure transducer and data processor. After the well has recovered, 

the slug -is removed (rising head test) and the response is recorded. 

In properly conducting the slug tests it is important to recognize whether or 

not the static water level is above or below the top of the well screen. Falling 

head tests run on wells having only partially saturated screens can produce. 

misleading results through delayed drainage of water displaced into the 

gravel/sand pack during introduction of the slug. Consequently, WCC proposes to 

run rising head tests on all wells tested. Falling head tests will only be run on 

wells where the static water level, immediately prior to the test, is above the top 

of the screen, thereby eliminating the potential for generating misleading 

results. Procedures for slug testing are as follows: 

i) PRELIMINARY PROCEDURES 

a) 

b) 

c) 

Water level indicator probe, transducer, cable, and "slug" will be 

cleaned using a detergent (Alconox) wash and a distilled water rinse 

followed by an hexane rinse, and rinsed with distilled water prior to use. 

Wells will be opened and water levels measured using the water level 

indicator. The water level indicator probe will be cleaned after use in 

each well. 

A "slug" will be selected, determined by the diameter of the well and a 

line attached to the "slug". This line will be marked at a distance from 

the bottom of the "slug" equal to the measured depth to water in the 

well, and at that distance plus the length of the "slug" (usually 4 feet). 
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The slug chosen will achieve a 2-4 foot vertical displacement of the 

static water level within the well. 

FALLING HEAD TEST 

a) First establish the well and test slug characteristics (i.e., well depth, 

screen interval, slug diameter and length, etc.). These characteristics 

should be recorded. 

b) 

c) 

Install the transducer in the well at a predetermined depth and connect 

it to the data logger. Input transducer and test specification, and 

prepare for the test start. 

Position the slug in the well, start the data logger recording (i.e., start 

the test) and then quickly submerge the slug. The data logger should 

start recording l or 2 seconds prior to dropping the slug. The data 

logger, or manual water _level readings should follow the _schedule below: 

30 second intervals for 5 minutes; 

1 minute intervals for 10 minutes, 

2 minute intervals for 20 minutes, and 

5 minute intervals for JO minutes (or longer). 

The frequency of readings will depend upon the geologic material being 

tested. In materials likely to have high hydraulic conductivity values, 

more frequent readings will be required. In material with anticipated 

low values, fewer readings within a time period would be acceptable. 

The duration of the test will be controlled by the geologic nature of the 

materials being tested. Generally, the water level changes should be 

recorded until 80-90 percent of the excess head has dissipated. At this 

time the test can be terminated. During the test, the data being 

collected and stored within the data logger should be viewed and 
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evaluated t~ see if the data being recorded is reasonable. Manual water 

level measurements should also be collected and compared to data 

logger values, as a check to see the equipment is operating properly. 

RISING HEAD TEST 

a) First establish the well and test slug characteristics (i.e., well depth, 

screeri interval, slug diameter and length, etc.). These characteristics 

should be recorded. 

b) Install the transducer in the well at a predetermined depth and connect 

it to the data logger. Input transducer and test specifications, and 

prepare for the test start. 

c) .Position the slug in the well, start the data logger recording (i.e., start -

the test) and then quickly remove the slug. The data logger should start 

recording 1 or 2 seconds prior to removing the slug. The data logger:, or 

manual water level readings should follow the schedule below: 

JO second intervals for 5 minutes, 

1 minute intervals for 10 minutes, 

2 minute intervals _for 20 minutes, 

5 minute intervals for 30 minutes (or longer) •. 

The frequency of readings will depend upon the geologic material being 

tested. In materials likely to have high hydraulic conductivity values, 

more frequent readings will be required. In material with anticipated 

low values, fewer readings within a time period would be acceptable. 

The duration of the test will be controlled by the geologic nature of the 

materials being tested. Generally, the water level changes should be 

recorded until 80-90 percent recovery has been achieved. At this time 

the test can be terminated. During .the test, the data being collected 
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and stored within the data logger should be viewed and evaluated to see 

if the data being recorded is reasonable. Manual water level 

measurements should also be collected and compared to data logger 

values, as a check to see the equipment is operating properly. 

The In-Situ SEl000B (Hermit data logger) will be used to automatically record 

slug test data in the field. Data stored digitally in the field will be downloaded at 

WCC's off ice into a computer for subsequent analysis. All slug test data will be 

analyzed using the methods of Bouwer and Rice (1976) for unconfined aquifers. 

The Bouwer and Rice method will be applied using ISOAQX@ software developed 

by Hydralogic Inc. ( 1987). ISOAQX@ is an interactive model for aquifer analysis . 

which uses published and well recognized analytical solutions to establish aquifer 

hydraulic parameters. 

The permeability data derived from the slug tests combined with the 

hydraulic gradient and porosity will be used to calculate the rate(s) of ground 

water flow associated with the facility area. 

Decontamination of the aquifer testing equipment will be in accordance with 

the procedures described in Section 6.8. 

6.2.8 Water Level Measuring Procedures 

Ground water levels will be measured in all piezometers and monitoring wells 

on site (Figure 6-1) within 24 hours prior to each ground water sampling event and 

once per quarter during Phase I. Static water levels will be measured with 

reference to a surveyed point (temporary bench mark) on the riser pipe. An 

incised arrow. on the inside of the casing will be used to mark the surveyed 

reference point on the riser rim. The reference point will be established by a 

licensed surveyor to the nearest 0.01 foot and will be referenced to an established 

National Geodetic Vertical Datum. 
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Water levels will be measured using a Solinst Model 101 electronic water 

indicator equipped with a tape marked at 0.05 foot intervals and a stainless steel 

probe. Measurements will be taken to the nearest 0.01 foot. The water level 

meter. will be decontaminated between each well/piezometer measurement. The 

decontamination will consist of the following: 

1. wash with an Alconox/potable water solution; 

2. rinse with distilled water; 

3. rinse with pesticide grade hexane; and 

4. rinse with distilled water. 

6.2.8.1. Detection of Immiscible Layers. The procedures described in Section 

4.2.2 in the RCRA Ground Water Monitoring Technical Enforcement Guidance 

Document (TEGD) will be followed to detect the presence of immiscible layers in 

monitoring wells. Immiscible contaminants are those relatively insoluble organic 

liquids which either float and spread across the potentiometric surface or migrate 

vertically through the aquifer to the underlying confining bed. This procedure will 

be used during the first round of water level measurements to check for 

immiscible layers. If none are detected, standard water level measuring 

techniques will be used as described in Section 6.2.8 during following rounds of 

water level monitoring. 

The following procedures will be implemented to detect the presence of 

immiscible layers: 

the locking and protective caps will be removed; 

2) the well headspace will be sampled using an Hnu or OVA; and 
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an MMC Tri-mode interface probe will be lowered into the welJ to 

determine the presence of any immiscible layers. 

As the interface probe is lowered into the welJ, the probe wilJ register when 

it is exposed to an organic liquid. After passing through the light phase 

immiscible layer, the probe will indicate the depth to the water table. Therefore, 

an accurate determination of the thickness of the light phase immiscible layer can 

be made. Dense phase immiscible layers (DNAPL's) wilJ be detected by lowering 

the probe to the bottom of the well. The interface probe will again register when 

exposed to the dense phase immiscible layer. 

The interface probe will be decontaminated between each weU/piezometer 

measurement as described in Section 6.8. 

6.2.9 Surface Water Sampling Procedures 

Seven surface water samples will be collected from the Pawtuxet River. The 

samples will be collected from mid-stream surface waters at the locations 

depicted on Figure 6-1. Samples will be colJected by manualJy submerging 

laboratory cleaned sample containers into the water. Pre-preserved sample 

containers will be filled by transferring water collected into a non-preserved 

container. Surgical gloves wilJ be worn to collect samples and will be discarded 

between sampling locations. 

After collection, samples will be packed in an ice-filled cooler and handled in 

accordance with procedures described in Section 6.3. Analyses to be performed on 

surface water samples are summarized on Table 6-6. 

6.2.10 Bed Sediment Sampling Procedures 

Six surficial bed sediment samples wiJJ be collected from the Pawtuxet River 

for laboratory chemical analysis and for physicochemical parameter analysis. 

Five of those locations correspond to the locations of the former outfalls 
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associated with the Facility and one location corresponds to the site of the former 

over the river tank farm (OR TF). In addition, two surficial bed sediment samples 

will be collected from the pond located in the Waste Water Treatment Area for 

laboratory chemical analysis. All surficial sediment samples will be collected 

with a ·hand operated vertical pipe corer (hand corer). A one-foot core will be 

retrieved at each sampling location and submitted for laboratory analysis of 

Appendix IX parameters and the Fingerprint Compounds. The proposed bed 

sediment sampling locations are depicted on Figure 6-1, and the bed sediment 

sampling and analysis programs are summarized in Tables 6-6 and 6-7. Actual 

locations will be determined based on the river reconnaissance conducted during 

the bathymetric. survey and other work conducted during the- hydrologic study. 

The intent is to establish bed sediment sampling locations that are in proximity to 

each of the· former outfalls. 

Sample descriptions will be based on the procedures outlined in Section 

6.2.1.2. Sampling equipment will be decontaminated as described in Section· 6.8. 

Sample handling and custody procedures will be as described in Sections 6.3 and 7, 

respectively. 

6.2.11 Headspace Analysis 

For each soil or se.diment sample collected, a second sample will be reserved 

for headspace analysis for organic vapors in the field. Results of these analyses 

will be used to refine plans for additional sampling and estimate the extent of 

· volatile contamination _at the site where laboratory data is not available. 

Field headspace analysis will be conducted using the following procedures: 

0 samples will be collected or transferred to a sample jar and sealed with 

a laboratory sealing film (Parafilm@); 

o sealed samples will be placed in an ice filled cooler or refrigerator to be 

held for analysis at the end of one day of sampling; 

cd90-102-6 6-33 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section No. 6 
Revision No. 5 

Date: 30 March 1990 
Page 34 of 52 

0 before analysis, samples will be warmed in a l00°F water bath for 15 

minutes; 

o after warming, a small hole will be poked through the Parafilm® on the 

sample jar and the probe of a Foxboro Organic Vapor Analyzer 128 

(OVA) will be inserted; and 

o a total organic vapor measurement will be recorded. 

Headspace analysis measurements will be recorded on boring logs and test pit 

logs as appropriate and in a field notebook in the case of sediment and shallow 

soils samples. 

The OVA will be calibrated daily or more frequently if anomalous results are 

noted. Calibration procedures for the OVA are provided in Section 8.6. 

6.3 SAMPLE HANDLING 

Samples collected in the field for laboratory analysis will be placed directly 

into sample containers provided by the laboratory performing the analyses. The 

laboratory will ship sample containers and reagent preservatives to CIBA-GEIGY's 

consultant not more than five days before the beginning of the sampling event. 

Completeness and integrity of container sets will be verified upon receipt by a 

member of the sampling team so that deficiencies can be remedied in advance of 

the sampling event. 

Individual sample containers will be sealed by hand tightening container lids. 

Water sample vials for volatile organic analysis will be filled leaving no 

headspace. This will reduce the chance for escape of volatiles from the sample. 

Headspace will be checked by inverting the vials and tapping to induce any bubbles 

present to rise. If bubbles are present, more sample will be added until no 

headspace remains. Soil samples will be loosely placed in vials for volatile 
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analysis. All other sample containers will be filled to their necks. Reagent 

preservatives will be .added in the field immediately after sample collection. 

Once sealed the samples will be placed in ice-filled coolers or a refrigerator for 

storage till shipping. The "ice" •used to fill coolers for sample shipment will .be 

blue ice packs which have been frozen for at least 8 hours before being placed in 

sample coolers. Sample containers, preservation and holding times are 

summarized in Table 6-8. 

Samples and associated QA samples (see Section 11) will be shipped to the 

laboratory within 2 days of the time of collection if holding times will allow. 

Daily shipments will be made whenever necessary to meet holding time 

requirements. The laboratory will be notified to be prepared to receive a 

shipment of samples. This too will reduce the possibility of holding time 

exceedence. Samples will be packed in styrofoam or bubble wrap to minimize 

breakage. Samples will be shipped in accordance with local, state, and federal 

government regulations. 

Coolers will be sealed with tape and secured with a signed custody seal. The 

custody seal will provide an indication of whether the cooler was opened by 

unauthorized personnel. During sampling events partially filled and unfilled 

coolers will be kept within sight of the sample custodian or locked in a vehicle or 

job trailer. The sample custodian will be a designated member of the sampling 

team. 

Sample custody documentation associated with sampling is described in 

Section 7. 

6.4 GROUND PENETRATING RADAR 

6.4.1 Introduction 

Ground penetrating radar (GPR), also known as impulse radar or monopulse 

radar, provides a rapid, high-resolution means of generating continuous graphic 
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records of subsurface conditions. GPR is usually used as a surface-based 

reflection profiling technique, similar to seismic reflection. Depending on the 

electrical and geologic properties of the media being scanned, it is possible to 

locate buried tanks, drums and utilities, measure depth to bedrock, delineate the 

boundaries of a landfill, locate subsurface cavities and map steel reinforcing in 

concrete. Other uses of GPR include ice thickness mapping, fracture detection, 

buried foundation mapping, lake and river profiling, and pipeline mapping and leak 

detection. 

The method involves irradiating the near subsurface with wide bank, short 

duration electromagnetic energy from a transmitting antenna. The energy 

reflected from various subsurface features is intercepted with a receiving antenna 

• and the return signal is amplified and processed to convert it to a graphic record 

for interpretation. 

Because electromagnetic energy attenuates rapidly in conducting materials, 

ground penetrating radar is a shallow-penetration technique. Penetration depths 

are rarely more than a few tens of meters, and the vast majority of surveys 

provide useful information only from the top 3 or 4 meters~ GPR works well in 

resistive materials, such as dry rocks or fresh water-saturated clean sand, and 

does not work in conductive materials, such as clay or rocks with conductive pore 

fluid. 

6.4.2 Survey Design 

Ground penetrating radar will be used in a survey made in the Production 

Area. Data will be collected at 10 foot intervals in both directions to maximize 

the amount of information produced in that area. In the Waste Water Treatment 

Ar.ea and Warwick areas a 20-foot grid will be used. 

6.4.2.1 Necessary Equipment 

• Geophysical survey Systems SIR System 8 or equivalent 
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6.4.2.2 

High-speed graphic line scan recorder 

Magnetic tape recorder (optional) 

Wood stakes or pin flags 

Marking paint 

Measuring tape or wheel 

Flagging 

Notebook, pens, etc • 
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Field Procedures. A standard field procedure for collecting GPR data is 

described below. Preliminary considerations have to be made prior to initiation of 

any data collection. These preliminary considerations include at a minimum: 

• Review existing and appropriate site, area, and regional subsurface 

geologic and hydrogeologic information including soil characteristics, 

especially conductivity. 

• 

• 

• 

• 

Define any known hazards that pose a threat to the safety of field 

personnel. 

Define the purpose and expectations of the subsurface investigation • 

Design appropriate field parameters, given the purpose of the survey 

(transect spacing, length, choice of antenna, depth of penetration, etc.). 

Survey the locations of line endpoints along each transect and denote 

these endpoints in the field with wood stakes or pin flags, labeled with 

an alphanumeric c~de identifying them within the survey grid. 

Design of appropriate field parameters must consider the following: 

• Spacing between transects must be appropriate for the size of the 

objects or features the survey is designed to detect. Actual line spacing 

chosen must consider resolution desired, maximum depth required, and 

budget constraints. 
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Transects to be surveyed must be clear of vegetation and other 

obstacles such as parked cars, machinery, lumber, scrap, litter, etc. To 

produce a good quality GPR record it is necessary to generate a 

continuous scan by moving the antenna over (and in contact with) the 

ground surf ace in a smooth, uninterrupted motion. Sometimes this is 

done by hand, and sometimes the antenna is towed by a vehicle, 

depending on the nature of the survey and the terrain. 

• Background soil conductivity must be evaluated and/or determined to 

assess the potential success of a GPR survey. High soil conductivity or 

the existence of interbedded conductive layers (such as clay) can make 

interpretation difficult if not impossible, and can cause significant 

anomalies to be obscured and over looked. 

A standard field procedure for conducting a GPR survey is described below. 

1. Perform a visual survey along the proposed lines. The visual survey will 

include a review of site utility plans; check for overhead wires, manhole 

covers, etc. 

2. Note excessive amounts or large pieces of metal or water on the ground 

surface. 

3. Note large nearby variations in topography. 

4. Check system for adequate power supply and proper operation, and that 

range and gain controls_ are adjusted appropriately for the survey 

objectives and for maximum record clarity. 

5. Initiate site survey traverse by towing the GPR antenna, with the 

system recorder running, beginning at the line endpoint and continuing 

along the transect to the opposite endpoint. Repeat for each transect. 
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Obtain the hard copy of each line of GPR data from the graphic 

recorder and label and/or number with appropriate identification and 

notations made on the record to correspond to notes made in the field 

notebook. 

Data Reduction and Interpretation 

A standard procedure for reduciryg and interpreting CPR data is described below. 

1. Plot CPR reflection anomalies over the surveyed site for each transect. 

2. Comparing the results of all plots, look for reflection patterns 

consistent with· pipes, tanks, etc., and other features pertinent to the 

survey. 

3. Using available borehole information and any other existing geophysical 

or engineering data as a reference, develop a subsurface model that is 

consistent with all available information. 

6 • .5 SEISMIC REFRACTION SURVEY PROCEDURES 

6 • .5.1 Introduction 

Seismic ~efraction techniques have been useful for assessing hydrogeologic 

conditions such as depth to bedrock; depth, thickness, dip, and density of lithologic 

units; horizontal and vertical extent of anomalous geologic features, the 

approximate depth to the water table, and delineation of paleochannels. 

The method consists of measuring the travel times of compressional waves 

generated by a surface source that are critically refracted from subsurface 

interfaces and received by surface receivers or geophones. First-arrivar travel 

times of seismic energy plotted against source-to-receiver distance on a time-
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distance curve are characteristic of the material through. which they travel. The 

number of line segments indicates the velocities of the layers. Based on the 

velocity information and appropriate time-intercepts, depth sections can then be 

calculated for each seismic spread. 

6.5.2 Survey Design 

A seismic refraction survey will be performed to provide continuous profiles 

of the underlying rock and other refracting units and ground water within the 

overburden. One survey line will be run in the Production Area parallel and 'close 

to the river. One survey line will be run near the center of the Waste Water 

Treatment Area perpendicular to the river. In the Warwick Area one survey line 

will be run parallel and close to the river in the area opposite the Waste Water 

Treatment Area. 

6.5.2.1 Necessary Equipment. The following is a list of the minimum 

equipment necess~ry to collect data for the seismic refraction survey: 

• 

• 

• 

• 

• 

• 

• 

24-channel, signal'-enhancing seismograph with power supply and power 

cables O 2-channel ·unit can be used for small projects); 

printer for seismograph and extra printer paper; 

recording media (cassette or discs depending on seismograph); 

two 12-channel seismic refraction cables; 

twenty-six seismic refraction geophones (fow frequency); 

trigger wire (350 feet minimum); 

16-pound sledge hammer and seismic source plate and/or seismic 

explosives and blasting system (approximately 1 pound dynamite per 

shotpoint or equivalen~); 
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6.5.2.2 

field notebook; 

pens with non-water soluble ink; 

hand level; 

survey rod; and 

cloth tape (200 feet minimum) • 
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Field Procedures. A standard field procedure for collecting seismic 

refraction data is described below. For the purposes of this procedure, however, 

it is assumed that preliminary considerations have been made prior to initiation of 

any data collection. These preliminary considerations include as a minimum: 

• Review existing and appropriate site, area, and regional subsurface 

geologic and hydrogeologic information including soil characteristics. 

• Define any known hazards that pose a threat to the safety of field 

personnel. 

• Define the purpose and expectations of the subsurface investigation. 

• Design appropriate field parameters, given the purpose of the survey 

(geophone spacing, shot layout, and line locations). 

• Survey the locations of spread endpoints along each line and denote 

those locations in the field with lath or other wood stakes. 

Design of appropriate field parameters must consider the following: 
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The length of a se"ismic refraction line must be a minimum of three 

times, and optimally, four times the maximum penetration depth 

required. This length will ensure that seismic energy will be received 

from refractors down to the maximum penetration depth. 

Spacing between individual geophones controls the degree of resolution 

available; a spacing of 10 to 50 feet is commonly usep. Actual 

geophone spacing chosen must weigh resolution desired, maximum depth 

required, and budget constraints. 

Long seismic lines (more than one spread) are shot using the method of 

continuous inline reversed refraction profiling, whereby the entire 

seismk line is shot in segments. 

Shot points are located at each seismic spread end, at one or more 

intermediate points along each spread, and beyond the end of the spread 

depending on the required resolution. The end shot point of each spread 

segment coincides with an end or intermediate position shot point of the 

succeeding spread. 

• Contained explosive sources are used for spread end shot points. 

Mechanical sources (sledge hammers, etc.) can sometimes be used for 

intermediate shot points, and can be used for spread end shot point if 

desired depth penetration is less than 40 feet. 

A standard field procedure for collecting refraction data is described below: 

1. Perform visual survey along the proposed seismic spread. The visual survey 

will include a review of site utility plans; check for overhead wires; check for 

manhole covers, buried · cables, or buried gas line indications; and have 

telephone and utility site locators clear any potential shot point locations. 
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2. Beginning at spread end, and using cloth measuring tape, lay out geophone 

cables and geophones at determined geophone spacing along the spread. 

3. Scrape off the upper few inches of surface soil for emplacement of geophones 

to increase coupling. 

4. Connect geophones to appropriate takeouts on geophone cables and connect 

geophone cables to seismograph at a convenient location for optimal ease of 

instrument operation. 

5. Set instrument gains for each channel appropriately for each individual shot 

point and test each channel for continuity and noise levels. Adjust gains 

accordingly. 

6. Place seismic source at required source location and connect seismic trigger 

circuit to seismograph. 

7. Initiate seismic source and record on seismograph. Observe trace data on 

seismograph and confirm good quality first-arrival information for each 

channel. If good quality first arrivals are not obtained using a hammer 

source, stack the data with additional hammer blows. 

8. After satisfactory trace data are obtained, save the data with the appropriate 

seismograph recording media, and obtain hard copy of trace data on printer. 

9. Ensure that all appropriate spread and shot location parameters are denoted 

on hard copy. 

1 0. Continue above pre>cedures for each shot point and each subsequent seismic 

spread. 

11. Following completion of data collection for each spread, and prior to moving 

to next spread, hand-level survey each geophone location. Use the spread end 
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as a reference point for the elevation data. Recording of elevation data to 

the nearest one-tenth of a foot is sufficient. 

6.5.J Data Reduction and Interpretation 

A standard procedure for reducing and interpreting the refraction data is 

described below: 

1. Reduce survey data to determine relative elevations for each geophone . 

location. If available, tie relative elevations to absolute elevation 

control for spread endpoints. 

2. Analyze trace data for each shot point and determine first-break arrival 

time to nearest millisecond. 

3. Record elevation results, first-arrival times, geophone and shot point 

locations in table form (Figure 6-8). 

4. 

5. 

6. 

7. 

Input information from table for each spread to interactive processing 

package for further processing. (Note: Operator of seismic refraction 

processing routine will be trained personnel thoroughly familiar with the 

particular processing scheme being used.) 

Prepare time versus distance plots for each spread manually or with the 

processing package and determine_ number of subsurface layers and 

associated velocities for each plot. 

Prepare depth sections for each seismic spread based on results 

obtained from the time-distance plots using the processing package or 

method. 

Compare, correlate, and interpret depth sections with available 

borehole information and results of previous and subsequent spreads to 

develop a consistent subsurface model for the er:ttire surveyed area. 
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8. Prepare final correlated and interpreted cross-sections for each seismic 

line. 

6.6 RESISTIVITY SURVEY PROCEDURES 

6.6.1 Introduction 

Resistivity techniques provide estimates of a fundamental earth parameter -

resistivity -- as a function of electrode spacing and/or depth. The method consists 

of measuring the potential difference between two surface mounted electrodes 

(i.e. potential electrodes) caused by the insertion of a direct current into the 

ground by two other surface mounted electrodes (i.e. current electrodes). These 

measu·rements, when coupled with a "geometric factor" derived from the spatial 

relationship ·of the four electrodes involved permit calculation of an "apparent 

resistivity" value. By altering the spatial relation of these four electrodes from 

me~surement to measurement of potential difference, it is possible to derive a 

function relating apparent resistivity with an electrode (usually current) spacing. 

The Schlumberger electrode configuration will be used for this investigation. This 

configuration will permit the apparent resistivity versus electrode spacing 

function to be converted to a true resistivity versus depth relationship by means 

of mathematical inversion procedures. 

. 6.6.2 Survey Design 

Electrical resistivity surveys will be performed along the lines used for the 

seismic refraction surveys. Electrical resistivity data will be used to evaluate the 

depth and thickness of stratigraphic units, locate perched water tables and other 

anomalous aquifer properties. 

6.6.2.1 Necessary Equipment. The following is a list of the minimum 

equipment necessary to collect data from a resistivity survey (or as frequently 

referred to, resistivity soundings): 
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o resistivity transmitter/receiver unit with power supply; 

0 two low resistance insulated cables of a length equal to three times the 

depth to be explored (current electrodes); 

0 two low resistance insulated cables of a length equal to the depth to be 

explored (potential electrodes); 

0 four to five (depending on the configuration) steel or copper electrodes, 

1/2 inch in diameter· and 2 feet in length; 

o field note book; 

o pens with non-water soluble ink; 

o survey rod; 

o two 300-foot cloth tapes; 

o three 5-pound hammers; and 

o supply of electrolyte solution (e.g. salt water). 

6.6.2.2 Field Procedures 

A standard field procedure for collecting resistivity data is described below. 

Preliminary considerations include: 

0 Review existing and appropriate site, area, geologic and hydrologic 

information. 
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Define known hazards that pose a threat to the safety of field 

personnel. 

o Define the purpose and expectations of the subsurface investigation. 

0 

0 

0 

Design appropriate field parameters and electrode configuration. 

Assess the proximity of electrical storms .and the potential danger to 

personnel and equipment. 

Assess the extent of surface moisture and rain and any consequent 

effect of leakage from surface cables. 

o Survey and stake sounding stations and cable orientation. 

A standard field procedure for collecting resistivity data is described below: 

1. 

2. 

3. 

4. 

Perform visual survey along the potential cable orientation giving 

special attention to overhead power lines, buried cables and pipes that 

could interfere with the survey. 

With tape measure, mark position of all electrode stations from the 

sounding location as predetermined by depth and resolution 

requirements of the survey. 

For the first measurement station insert the four electrodes to a depth 

of 6 inches to ensure good electrical contact with the ground. Saturate 

the soil surrounding the electrode with an electrolyte solution, if 

necessary. 

· Connect electrodes to appropriate_ terminals on the resistivity 

transmitter/receiver unit by means of the insulated low resistance 

cables. Energize the current electrodes and measure the voltage drop 
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across the potential electrodes as prescribed by the unit manufacturer. 

Note value in the field notebook. De-energize the current electrodes. 

Proceed to the next station and repeat 3 and 4. 

Continue as noted in 5 until last station is measured for the sounding 

location. 

Proceed to the next sounding location and repeat 1 through 6. 

Data Reduction and Interpretation 

A standard procedure for reducing and interpreting the resistivity data is 

described below: 

1. Reduce voltage (potential) data to resistance values at each station. 

2. 

3. 

4. 

5. 

6. 

7. 

Ascertain the geometric factor for the electrode configuration used and 

convert resistance values to apparent resistivity values for each station 

(or electrode spacing). 

Plot the data on log-log paper •. (Resistivity versus electrode spacing). 

If required and the configuration permits, mathematically invert the 

apparent resistivity data to obtain true resistivity values as a function 

of depth. Tabulate results. 

Correlate ·results with boring data if available. 

Prepare vertical or horizontal iso-resistivity contour sections as may be 

required to enhance interpretation. 

Correlate, compare and interpret data for the surveyed area. 
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Hardcover bound field books will be used because of their comp_act size, 

durability, and secure page binding. The pages of the notebook will be numbered 

consecutively and will not be removed. Entries will be made in waterproof 

indelible ink. 

Notebooks contain the documentary evidence for procedures as performed by 

field personnel. Each entry will be dated. Entries will be legible and contain 

accurate and complete documentation of the individual's or sampling team's 

activities. The level of detail will be sufficient to explain and reconstruct the 

operation should legal proceedings require it. Each notebook page will be signed 

by all personnel making entries on that page. All field notebooks and records will 

be made available to USEPA or its contractors upon request. 

A standard format will be used to assure that all necessary information is 

included. The following types of information will be provided for each sampling 

task as appropriate: 

1. Project name and job number. 

2. Reasons for being on site or taking the sample such as quarterly 

sampling, resampling to confirm previous analysis, initial site 

assessment, etc. 

3. Date and time of sampling. Date and time of well bailing for ground 

water samples. 

4. Sample identification number. 

5. Geographical location of the sampling point with reference to site (or 

other) facilities or a map coordinate system (sketches are helpful). 
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6. 

7. 

8. 

9. 
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Physical location of the sampling point such as depth below ground 

surface or water surface. 

Description of the method ·of sampling including procedures followed, 

equipment used, and any departure from the procedures specified 

herein. Volume of water purged and water levels will be included for 

ground water samples. 

Description of the sample including the type of sample (soil, sludge, 

water, etc.). 

Results of field measurements such as conductivity, salinity, 

temperature, and pH. 

10. Weather conditions at the time of sampling, and previous events that 

may affect on the representative nature of a sample, for example, 

heavy rains prior to sampling impoundment waters. 

11. Photographic information. Briefly describe what was photographed and 

why, the date and time, the compass direction of the picture, and the 

number of the negative on the roll. 

12. Reference numbers from all serialized forms on which the sample is 

listed or labels which are attached to the sample, i.e., chain-of-custody 

forms, airbill numbers, etc. 

13. Other pertinent observations such as the presence of other persons on 

the site (those associated with the job or members of the press, special 

interest groups, or passers-by), actions by others that may affect 

performance of site tasks, etc. 

14. Names of sampling personnel and signature of persons making entries. 
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6.8 DECONTAMINATION PROCEDURES 

6.8.1 Overview of Decontamination Procedures 
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Equipment and personnel decontamination areas will be set up in an area 

determined to be uncontaminated but as near as possible to the work site. 

Determination of the decontamination areas will be made using site 

reconnaissances or other determinative procedures. All decontamination of· 

personnel and equipment will be performed in these designated areas only. 

6.8.2 Persomel 

Decontamination of personnel is discussed in Volume 3 - Health and Safety 

Guidelines. 

6.8.3 Heavy Equipment 

Decontamination of large drilling equipment, drilling tools (augers, rods, bits, 

etc.), and backhoe buckets will be performed to prevent cross-contamination of 

test pits and boreholes, especially those in which ground water monitoring wells 

will be established. Heavy equipment that may have contacted contaminated 

material will be cleaned before use by washing with potable hot water under high 

pressure. 

6.8.4 Sampling Equipment 

All hand-operated water, soil and sediment sampling equipment will be 

decontaminated prior to use in the laboratory and in the field as necessary 

between samples. The following procedure will be used · to decontaminate 

sampling equipment: 

1. scrub with potable water to remove mud and residue; 
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scrub with a solution of non-phosphate detergent (Alconox) and water 

using a hard bristle brush; 

rinse with distilled/deionized water; 

rinse with pesticide-grade hexane; 

5. rinse with distilled/deionized water; and 

6. wrap equipment in aluminum foil to prevent contamination. 

If samples to be collected will be analyzed for metals, then equipment will be 

rinsed with 10% Nitric Acid after step 3 and rinsed again with distilled/deionized 

water. 

6.8 • .5 Handling of Drilling Spoils, Fluids and Extracted Ground Water 

Solid drilling spoils will be temporarily stored on site until the results of soil 
. . 

analyses have been validated and evaluated. Subsequent handling of the spoils will 

be based on those results. For temporary storage, the spoils will be placed in 

bins. If analytical results of soil samples indicate that the spoils may need to be 

disposed· of as hazardous waste, composite samples will be analyzed for TCLP. 

. Liquid drilling spoils (e.g., drilling water) and extracted ground water will be 

temporarily stored on site. Subsequent handling will be based on analytical results 

of ground water samples. If analytical results of ground water samples indicate 

that the water may need to be disposed of as hazardous waste, composite samples 

will be analyzed for TCLP. 
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SECTION 7 

SAMPLE CUSTODY 

Section No. 7 
Revision No. 4 
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Page 1 of 1 

Chain-of-custody forms will be used to record history of possession of sample 

containers and, subsequently, samples. Samples will be considered in custody if 

they are within site of the individual responsible for their security or locked in a 

secure area. Field sampling per·sonnel are responsible for sample security until 

they are turned over to the shipper or laboratory. Chain-of-custody forms will be 

initiated by the laboratory when they issue the sample containers. The forms will 

be maintained through sample bottle acquisition and sampling by sampling 

personnel, and will be returned to the laboratory upon submission of samples. 

Each person (except for couriers) taking possession of the samples will record 

their name along with the date and time of acquisition. Laboratory chain of 

custody will be maintained throughout the analytical processes as described in 

Volume 2 - Part B - Analytical Services Quality Assurance Manual. 

Sample information pertfoent to their analysis will be recorded on the chain

of-custody form. The information will include a sample identification number, 

sampling location, time of sampling, sample preservatives and analyses to be 

performed. A typical chain-of-custody form which may be used in this 

investigation is illustrated in Figure 7-1. 

Each sample will be labeled in the field. Information recorded on the label 

will include the sample identification number, time and date of sampling, sample 

preservative and analysis to be performed. An example of a typical sample label 

which may be used in this investigation is illustrated in Figure 7-2. 

Entries on labels and forms wiJJ be made with permenant ink. Corrections 

will be made by placing a single line through the incorrect entry and will be 

initialed by the person making the correction. 
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SECTION 8 

CALIBRATION PROCEDURES 

8.1 OVERVIEW OF CALIBRATION PROCEDURES 
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Devices and equipment used to perform testing or data recording will be 

calibrated prior to use. Documentation will include identification of the specific 

device or equipment calibrated, date, reference standard, results adjustments or 

repairs which should be made, and the signature of the person performing the 

calibration. If the equipment is adjusted or repaired, it will be recalibrated; the 

calibration will be documented and adjustments/repairs noted. 

WCC employs a full-time technician responsible for maintaining field 

equipment and assuring that equipment is calibrated to manufacturer's 

specifications. The equipment will be either calibrated in-house using 

manufacturer's calibration standards and reagents or will be sent to the 

manufacturer to be factory calibrated. Calibration checks and adjustments, if 

necessary, will be performed both before and after equipment goes into the field. 

Calibration procedures for field equipment are summarized in the following 

sections. Manufacturer's operation manuals, including detailed calibration 

procedures are on file with WCC. 

8.2 HNU 

The procedure for calibration of the instrument from a pressurized container 

gas standard is to connect one side of the "T" to the calibration gas, another side 

of the "T" to a rotameter and the third side of the "T" directly to the 8" extension 

on the photoionization probe. Crack the valve of the pressurized container until a 

slight flow is indicated on the rotameter. The instrument draws in the volume of 

sample required for detection and the flow in the rotameter indicates an excess of 

sample. Now adjust the span so that the instrument is reading the exact value of 
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the calibration gas. (If the instrument span setting is changed, the instrument 

should be turned back to the standby position and the electronic zero should be 

readjusted, if necessary.) The calibration gas to be used for this investigation is a 

100 ppm isobutylene/air mixture supplied by Instrument Services, Inc. 

8.3 S-C-T METER 

The S-C-T (salinity, conductivity and temperature) meter does not have a 

user-designated calibration knob. The meter is field checked daily (or more often 

if the operator suspects incorrect readings) prior to use with 200 and- 2000 umho 

potassium chloride solutions supplied by Biopharm, Inc. The temperature is 

checked with a precision mercury thermometer at ambient room temperature. If 

the standards .are not within 10 percent of the true value, the instrument is not 

used and returned for repair and calibration by the equipment technician. 

8.4 pH METER 

The initial calibration is performed with three standard buffer solutions set at 

pH 4.0, 7 .0 and 9.0. The calibration is checked da-ily (or more of ten if the 

operator questions the response time or results) with commercially prepared 

standards supplied by Biopharm, Inc. If the check sample is out of range, the 

meter is recalibrated. If the meter cannot be brought within +0.1 pH standard 

units of the standard, it is returned to the laboratory technician for repair. 

8.5 WATER LEVEL METER 

Water level meters will be calibrated either once a week, after replacing the 

sensor or after possible stretching or kinking of the cable between the sensor and 

readout. Calibration of the unit consists of verifying that the probe is responding 

to water and verifying that the scale markings on the tape correspond with 

calibrated engineering tape within 0.02 feet. If the scale is incorrect and cannot 

be compensated for by the addition or subtraction of a constant, the meter will be 

returned to the laboratory technician for repair. 
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8.6 OVA 
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A calibration check should be performed daily (if used) by checking the meter 

reading against a known concentration of methane gas. If the meter reading does 

not indicate the correct concentration, then the span pot should be adjusted as 

necessary to correspond to the known concentration. The internal calibration 

should be performed monthly according to the manufacturer's instructions. 

The OVA requires hydrogen (99.999 percent pure) to operate accurately. The 

internal hydrogen cylinder should be filled with caution according to the 

procedures outlined in the manufacturer's instruction manual. 

8.7 DISSOLVED OXYGEN METER 

The YSI Model 58 dissolved oxygen meter will be used during this 

investigation. The instrument will be calibrated daily or if it is disturbed by 

physical shock, touching the membrane or drying out the electrode. The air 

calibration technique described in the manufacturer's instruction manual will be 

used to calibrate the meter. 

8.8 GROUND PENETRATING RADAR 

The Geophysical Survey Systems SIR System 8 or equivalent will be used to 

conduct the GPR survey at the site. Calibration of the GPR system is 

accomplished in the field by comparing a time standard to a record of a known 

object at measured depth. This calibration will be performed daily. 

8.9 OTHER GEOPHYSICAL EQUIPMENT 

The ABEM Terrameter SAS 300, Geometrics ES1201, and the Bison Geopro 

8012A all require factory calibration. 
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8.10 HACH DIGITAL TITRATO~ 
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The digital Titrator assembly is not able to be adjusted by the user. 

Calibration is checked by the standard additions method check. A pre-mixed 

calibration ampule is added to a blank and properly titrated. If the value is not 

within the acceptable accuracy, a fresh sulfuric acid titration cartridge should be 

inserted and calibration rechecked. If the value is still unacceptable, the 

instrument should be returned to the factory or replaced with a new assembly. 
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SECTION 9 

ANALYTICAL PROCEDURES 

Section No. 9 
Revision No. 4 

Date: 30 March 1990 
Page 1 of 1 

Laboratory quality assurance is the responsibility of the contract laboratory. 

Laboratory personnel involved in analyses of samples for this project are expected 

to comply with the procedures detailed in the Volume 2 - Part B - Analytical 

Services Quality Assurance Manual. Tables 9.1 through 9.10 of the Analytical 

Services Quality Assurance Manual list the analytical methods and practical 

quantitation limits associated with compounds and analytes on the Appendix IX 

list and Fingerprint Compounds to be analyzed during this study. 
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SECTION 10 
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DAT A MANAGEMENT, REDUCTION, VALIDATION AND REPORTING 

10.1 DATA MANAGEMENT 

During the RCRA Facility Investigation (Facility Investigation), large 

amounts of various types of data will be generated. At a minimum, data gathered 

as a part of the Facility Investigation will consist of field observations, field data 

sheets, field log books, boring logs, results of geotechnical soil testing, chemical 

data from analysis of soil, sediment, surface water and ground water, field 

parameter measurements, maps, drawings, and documents. Procedures that will 

be used to. physically manage and present project _related information are 

described below. 

10.1.1 Sampling Data Management 

The intention of these sampling data management procedures is to maintain 

accurate records of all samples taken and to follow the disposition of the samples 

and analytical results, while minimizing the duplication of record keeping 

activities and the possibilities for errors. 

The tabulation and flow of all sample data management information can be 

broken down into the following activities: 

o assignment of sample numbers, sample label preparation, and initiation 

of permanent record keeping; 

o labeling of sample bottles; 

o sampling and in-the-field record keeping; 
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10.1.2 

sample receiving and preparation for shipping; and 

completion of sample record book. 

Record Keeping During Sampling 
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_Prior to collecting a group of samples, the Task Leader will assign a sample 

number and a description to all samples to be collected within the group. Sample 

numbers will be assigned to all divisions of the original sample, all of which have 

the same identification m.1mber with letters denoting subset containers. The 

sample number and corresponding description will be entered into a permanent 

sample record book .. The information in the record book will then be written onto 

the appropriate sample label. When written, the sample labels will be given to the 

individual responsible for preparing the sample bottles. 

The typed/printed labels for a group of sequentially numbered samples and a 

copy of the record book pages that include these numbers will be given to the 

sample bottle preparer and/or the sampler. This individual is responsible for 

applying all labels on the appropriate types of bottles. The sample preparer may 

also be the person who will be doing the sampling. A copy of the record book 

pages that include information about the samples will also be given to the person 

doing the sampling in order to provide a list of samples to check off during the 

sampling activity. 

The individual(s) doing the sampling is (are) responsible for verifying that 

each sample is put in the appropriate sample bottle. At the time of sampling this 

person must fill in the time sampled, the date sampled, and sign and complete the 

sample's label. By the end of the sampling day, the sampler must return all 

samples to the Task Leader, who will oversee preparation of the samples for 

shipment (i.e., review chain.;..of-<ustody forms, inspect packaging, etc.). 

cd90-10210 10-2 87X4660 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

·I 
I 
I 
I 
I 
I 

Section No. l 0 
Revision No. 5 

Date: 30 March l 990 
Page 3 of 12 

The person responsible for shipping the full sample bottles will compare the 

sample bottles with the appropriate sample record book pages. This person will 

then prepare the samples for shipping. Chain-of-custody forms must be completed 

for each sample; the originals must accompany the samples, and copies will be 

sent to the Task Leader to include in the appropriate project files. 

When the samples are ready to be sent to the laboratory, the Task Leader will 

examine the samples and note their condition. Information including the date 

sampled, time sampled, and method of preservation, for each sample will be 

entered in the sample record· book. · 

At the time the samples are shipped, the Task Leader will have a copy of the 

pages in the sample record book that include information on fhe sample numbers 

and the corresponding information on the date sampled, time sampled, and the 

date· shipped. 

10.1.3 Document Control 

The project file will be maintained at the offices of Woodward-Clyde 

Consultants (WCC) in Wayne, New Jersey. A duplicate file containing data and 

documents specific to the Public Health and Environmental Risk Evaluation will 

also be maintained by International Technology Corporation at their office in 

Knoxville, Tennessee. The project file will contain the following types of items: 

0 hard copies of all original data; 

0. computer diskette copies of data; 

0 engineering. cal cu la tions; 

0 data summaries; 

0 reports; 

0 original figures and maps; 

0 memoranda; 

0 telephone conversation records; 
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o correspondence; and 

o supporting documents, when appropriate. 
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If a document is removed from the project file, a sign-out card will be 

inserted in its place. The card will. identify the .item removed, person removing it, 

and date of removal. 

Original documents and correspondence will be date stamped upon arrival and 

will be housed. in the appropriate dedicated document space. Those materials 

will be circulated to the appropriate personnel as determined by the Project 

Manager. 

In all cases, the original paper copies of analytical reports generated during 

the Facility Investigation and other information will be stored in the project 

files. Original, unaltered copies will be maintained independent of any working 

copies or later generations of the data. 

Results of previous investigations that wiH be used to support the Facility 

Investigation will be stored in the project file. 

All graphics generated through use of computer software will be accompanied 

by a tabular representation of the data which may or may not be included in its 

entirety in the reports. However, all file copies of graphics will be accompanied 

by a complete table of data. 

All data files stored on electronic media will be backed up periodically and 

copies of original or master files will be stored in separate locations in WCC's 

Wayne office. 

Oversight of data management.activities will be carried out by WCC's Project 

Manager. 
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10.2 DATA REDUCTION 
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Data will be reported according to accepted practices of quality assurance 

and data validation. All data will be reported. However, replicate measurements, 

outlier va'lues and results below the method detection limit will require 

explanations beyond what is presented in the table, graph or map. Non-reduced 

data will be available for inspection by the USEPA. 

10.2.1 Field Measurements 

The reduction of field-generated data may require adjustments because of 

baseline or background conditions. Adjustments will not be made on raw data 

tables or .field documents. 

10.2.2 Replicate Samples 

Replicate measurements of a single sample will be shown in raw data tables. 

However, concentrations will be averaged prior to further data reduction, and 

average concentrations will be presented in the sorted tables and graphical 

formats. 

10.2.J Outliers 

Despite the adherence to a strict QA/QC program, some anomalous results 

may be produced. The reasons for outliers can be: 

o a catastrophic unnatural (but real) occurrence such as a spill; 

0 

0 

inconsistent sampling or analytical chemistry methodology; 

errors in the transcription of data values in decimal points; and . 

o · true but extreme concentration readings. 
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If the cause of the problem can be documented, wee will correct any outlier 

values. Outlier values will be presented in the raw data tables, but qualifiers will 

be provided when presented in the sorted data tables. 

10.2.4 Values Below the Method Detection Limit 

Analytical values measured at or below the method det_ection limit (MDL) will 

be reported numerically in raw data tables. The data presentation will cite 

analytical methods used including the appropriate MDLs. 

10.3 DATA VALIDATION 

Data files will be reviewed for validity throughout the course of the Facility 

Investigation.- To insure that data integrity is maintained, quality control 

procedures will be implemented that include: 

o comparing raw data to the original source; 

o verifying calculations; and 

o . confirming data summaries. 

Each type of data will go through two reviews. Reviews will be performed by 

two different members of the project staff. All changes will be initialed and 

dated by the data reviewer. When all data have been verified to the satisfaction 

of the first level reviewer, the data sheet will be signed and dated. 

The second level of review will consist of a ten percent random spot check 

for data agreement with the original source and accuracy. After the second level 

of review has been completed, the reviewer will sign and date the data sheet. 

Data will not be distributed until both levels of review have been completed. The 

above procedure will also apply to any visual presentations of data. However, 

graphic representations created using computer software from data which has 

already been quality checked will only require review by the project staff for 
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accuracy. The WCC Project Manager will be responsible for determining the 

appropriateness of any graphics, including maps and drawings. Maps or drawings 

will only be- created subsequent to validation of data to be represented. Once a 

map or drawing has been completed, it will then be subjected to the same two 

level review system as are other data. 

Laboratory deliverables will be validated by an .independent validator. 

USEPA Region I Laboratory Data Validation Functional Guidelines for Evaluating 

Organic Analyses, February 1, 1988 and Region I Laboratory Data Validation 

Functional Guidelines for Evaluating Inorganic Analyses, June 13, 1988 will be 

used as guidelines for the validation process. 

10.4 DA TA REPORTING 

Data generated during the Facility Investigation will be presented in a clear 

and logical format. · Although RCRA regulations do not currently specify a 

particular f~rmat for data presentation in a RCRA Faciiity Investigation, the 

format will generally follow RCRA Guidance (USEPA, April 1987). Tabular, 

graphical and other appropriate visual aids such as site plans, isopleth plots and 

ground water contour maps will be used to organize and display data generated 

from the investigation. The overall Data Presentation Format described herein 

will be designed to not only present data but aid and support conclusions drawn 

from the review of the data. 

10.4.1 Tabular Presentations of Data 

Tabular presentations of both raw and sorted data will be used as a means of 

data presentation. Descriptions are provided in the following sec.tions. 
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Presentation of raw data will be used as a means of introducing other 

presentation formats. At a minimum, these lists provide sample validation and 

verify that the proper sample handling and QA/QC protocol were followed. Each 

data record will provide the following information: 

o unique sample identification; 

o sampling date, location and sample type; 

o . laboratory analytical identification number; 

o parameter measured; 

o analytical results and reporting units; 

o detection limits for parameters not detected; and 

o standard analytical data qualifiers. 

In addition to the analytical data, tabulated field logs describing pertinent 

information gathered during the investigation, such as water level measurements, 

will be included •. Information contained in the logs may included the following: 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

cd90-10210 

name of sampler; 

date, time and purpose of sampling; 

sample media; 

sample volume or· weight; 

sampling method; 

sample location and identification number; 

sample depth; 

number of samples; 

strata sampled; . 

readings from field instruments; 

amount of purged ground water; 

climatic conditions; and 

signature of person responsible for observations. 
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Significant events or unexpected conditions which result in a deviation from 

the Facility Investigation Work Plan will be detailed. 

Sorted Data 

Data sorted according to specific categories provide a simple means of 

displaying trends, comparing sample results to one another and to regulatory 

guidelines and standards. Examples of categories depend upon the purpose of the 

table, however, they may include the following: 

o sample identification number; 

o sample type; 

o parameter measured and concentration; 

o sampling date; 

0 

0 

0 

0 

sampling location; 

depth to ground water; 

elevation of ground water; 

time of measurements; 

o regulatory concentration guidelines and sta_ndards; 

o data reductions for statistical analyses; 

o summary data; 

o sorted data by strata; and 

o results for each constituent in each medium. 

A typical sorted data table in presented in Figure 10-1. 

Statistical Presentations 

There are a wide variety of available statistical data analysis techniques, 

each having a specific application and particular underlying assumptions. The 

selection of an appropriate statistical te·st is based on the specific information 
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desired (i.e., what is the question being asked) and the statistical characteristics 

exhibited by the water quality parameter being analyzed. The types of important 

statistical characteristics are type of frequency distribution (normal versus non

normal), presence of seasonality in data, presence of autocorrelation in data (this 

refers to the degree an observation collected at time t as related to the previous 

observation collected at t-1), and presence of data measured below the analytical 

detection limit (non-detected data). These characteristics determine whether a 

particular statistical test is applicable based on the test's underlying assumptions. 

The Student's t-test can be used to determine statistically significant changes 

in the concentrations or value of an indicator parameter in periodic ground-water 

samples when compared to the initial background concentration or value of that 

indicator parameter. The comparison must consider individually each of the wells 

in the monitoring system. For three of the indicator parameters (specific 

conductance, total organic carbon, and total organic halogen) a single-tailed 

Student's t-test must be used to test at the 0.01 level of significance for 

significant increases over background. The difference test for pH must be a two

tailed Student's t-test at the overall 0.01 level of significance. 

The student's t-test involves calculation of the value of a t-statistic for each 

comparison of the mean (average) concentration or value (based on .a minimum of 

four replicate measurements) of an indicator parameter with its initial background 

concentration or value. The calcualted value of the t-statistic must then be 

compared to the value of the t-statistic found in a table for t-test of signif icailce 

at the specified level of significance. A calculated value of t which exceeds the 

value of t found in the table indicates a statistically significant change in the 

concentration or value of the indicator parameter. 

Formulae of calculation of the t-statistic and tables for t-test of significance 

can be found in most introductory statistics texts. 

cd90-10210 10-10 87X4660 
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Regulations also allow for an analysis of variance (ANOVA). As an example a 

case study for TCE is presented in Figure 10-2 and 10-3. 

10.4.2 Graphical Presentations of Data 

Graphical presentations of data will be used to help visualize trends, ranges 

and patterns. The following information will be presented in graphical formats: 

o sampling locations and sample grids; 

o boundaries of sampling areas and areas where more data is 

required; 

o range of concentration for each constituent at each sampling 

location; 

o geographical extent of contamination; 

o consti,uent concentrations, averages and maxima at each 

sampling location; 

o changes in concentration in relation to distance from the source, 

time, depth; and 

o features affecting intramedia transport and which show potential 

receptors. 

Graphical formats may include bar graphs, line graphs, areal maps and 

contour maps. Descriptions of these graphical methods of data. presentation are 

provided in the following sections. 

Bar Graphs and Line Graphs 

Bar graphs and line graphs will be used to display changes in contaminant 

concentrations with respect to time, distance from source, or other variables. 

Line graphs are typically more practical when there is a large volume of data 

points to be displayed. This will allow a more accurate and continuous line to be 

drawn. Individual graphs will not plot more than three or four lines or 

cd90-10210 10-11 87X4660 
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subdivisions. Different symbols, colors and textures will be used to distinguish 

each line or bar. 

Areal Maps 

The presence and distribution of contamination will be represented by 

superimposing contaminant concentrations over. a plan of the site. Depending 

upon the distribution, individual measurements or contour plots will be presented. 

Areal maps displaying individual measurements are practical when a small 

number of sampling locations are shown or the concentrations of only one 

parameter is being displayed. Conversely, contaminant contour maps or isopleth 

maps generally require a large number of sampling locations, spaced across the 

study area. Isopleth maps will be drawn in order to display the configuration, 

extent and concentration of a plume of contamination. 

Vertical Profiles or Cross-Sections 

Vertical profiles will be used to display the distribution of a contaminant 

release throughout the various substrata. This will be particularly useful when 

determining the fate and transport of contaminants through the substrata. 

Cross-section diagrams will be drawn based upon stratigraphic observations made 

during the installation of monitoring wells. 

cd90.:.10210 10-12 87X4660 
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INTERNAL QUALITY CONTROL CHECKS 

11.1 FIELD SAMPLING TECHNIQUES 

Internal quality control checks for field sampling techniques will include field 

blanks, trip blanks and field duplicate samples. 

Field Blanks - Field blanks will be collected at the rate of one per 20 samples 

of a given matrix. Field blanks will be made by pouring analyte-free water, which 

will be supplied by the laboratory performing the analyses, through or over the 

sampling device and allowing it to cascade into laboratory supplied sample 

containers. Results from analyses of field blanks will be used to determine 

whether contaminants may have been introduced by sampling equipment or 

atmospheric conditions at the site. Field blanks will be analyzed for the same 

parameters as the samples being collected at the time of its collection. 

Trip Blanks - Trip blanks will be analyzed at the rate of one per sample 

shipment sent t_o the laboratory. Trip blanks will be analyzed for the same 

volatile organic compounds as the samples which they accompany. If the samples 

are not being analyzed for volatile organics, trip blanks will not be analyzed. Trip 

blanks will consist of 2-40 ml glass vials with septum lined lids which will be filled 

with analyte-free laboratory water in the laboratory. The filled vials will be 

packed and shipped with the empty sample containers and, subsequently, with the 

filled sample containers. Results from trip blank analyses· will be used to 

determine whether contaminants may have been introduced during sample 

shipment, from sample containers, or from laboratory water. 

-cd90-l 0211 11-1 87X4660 



I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section No. 11 
Revision No. 3 

Date: 30 March 1990 
~age 2 of 2 

Field Duplicates - Field duplicate samples will be collected at the rate of one 

per 20 samples collected of a given matrix. Field duplicates will be made by 

splitting an individual sample between two sets of sample containers. Duplicates 

will be analyzed for the same parameters as the samples they duplicate. Results 

of the analysis of duplicates will provide an independent evaluation of the 

laboratory's performance by comparing analytical results of two samples from the 

same location. The locations of field duplicates are provided in Table 11-1. 

Locations were chosen based on the likelihood of encountering analytes. Where 

analytes are detected, their presence can be supported by duplicate analyses. 

11.2 FIELD MEASUREMENTS 

Internal quality control checks for field measurement instruments will be 

done through the periodic calibration of the instruments as described in Section 8 

and by checking the reproducibility of the measurement by taking multiple 

readings as described in Section 14. 

cd90-10211 11-2 87X4660 
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SECTION 12 

PERFORMANCE AND SYSTEM AUDITS 

Prior to the submission of the RCRA Facility Investigation Proposal a system 

audit was performed. That audit consisted of peer reviews by designated 

reviewers. 

After the Facility Investigation has begun, performance audits will be 

conducted by the Quality Assurance Officer to verify compliance with the Project 

Quality Assurance Plan. Two on-site audits will be conducted during both Phase I 

and Phase II of the Facility Investigation. Office audits will be conducted 

monthly. Performance audit findings will be submitted to the Project Manager 

once every two months. If deficiencies are noted, a non-conformance report will 

be initiated by the Quality Assurance Officer (see Section 15). 
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Preventive maintenance of field equipment and measurement devices will be 

performed regularly. WCC employs a full-time technician who is responsible for 

maintenance of equipment. Routine maintenance is performed before equipment 

is issued. More extensive maintenanc.e procedures are carried out in accordance 

with the manufacturer's recommendations. 

WCC maintains a Field Sampling Van which is stocked with sampling 

equipment, spare parts, and tools. The van will be used in most sampling efforts 

during the Facility Investigation. Critical spare equipment kept in the Van 

includes an extra centrifugal pump, an extra submersible pump, and extra 

laboratory-cleaned hailers and decontaminated trowels. Bailers and trowels will 

be transported in a rooftop car:rier, away from gasoline vapors. 

cd90-10213 13-1 87X4660 
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TECH!IICAL REVIEW! CIBA-GEIGY RFI tROPOSAL 

The following comments are provided as the basis for EPA's 
Disapproval of Ciba-Geigyis RFI. Proposal dated September 1989. 

Gerierar comments 
1. In many locations the proposal restates or paraphrases the 

requirements of the Order in a manner which is either 
incorrect or which could be less stringent or narrower in 
scope. In some cases this approach resurrected issues 
debated during negotiations which were opposed by EPA. 
Examples would include the concept of action levels and 
considering cost as a 'factor in selecting corrective 
measures. These issues will not be approved by EPA. 

2. The proposal has introduced new terms and definitions which 
are not part of the Order. In addition, the text of the 
proposal contains many opinions and preliminary conclusions 
which EPA cannot endorse due to the lack of evidence/data to 
substantiate them. Examples of new te:nils are constituents 
of concern, conditions. of concern, corrective action 
management units, additional area of investigation, proposal 
addendum. 

EPA does not approve any opinions, conclusions, concepts or 
terms used in this proposal. 

3. There are several occurrences where the proposal did not 
comply with the requirements of the Order. Most notably 
these oc~ur with respect to methodologies necessary to 
develop the information required-in the RFI Report, a 
description of Phase II tasks, two sampling events per 
media, changes to schedules and interim report requirements. 
It is important that the RFI Proposal describe the methods, 
techniques, procedures and justifications required by the 
Order. !tis cq-..ially important the information generated 
during implementation of the RFI Proposal present meaning in 
the context of satisfying the requirements of the Bil
~- This thoroughness is required by referenc·e 
throughout the Order and should not be overlooked. 

4. The objectives of the investigation are not clear and 
consistent with the order. .consequently, it is not apparent 
how the investigative approach, strategy or rationale, where 
described, addresses the requirements of the Order. 

s. Samp~ing strategies do not appear to address the 
requirements of the order and are not consistent within 
themselves. This may reflect the poor definition of data 
deficiencies and project objectives. A justification for 
any proposed sampling strategy is required. 
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6. At least three major areas of deficiency in the proposal are 
source characterization (chemical composition within the 
units), extent of contamination (source boundaries) 
especially in horizontal directions in unsaturated soils, 
and environmental setting (characterizing the subsurface 
geology & ground water hydraulics both on-site and off
~ite). 

7. The current Assessment Summary does not assess, evaluate or 
interpret data, nor does it demonstrate/identify data or 
information gaps and propose resolutions. 

s. Facility boundaries are not consistent on maps used in 
volumes l, 2 & 3. What are the ·actual boundaries? The 
scale used on these maps is not consistent. It varies 
between l in. a 100 ft. to l in.• 200 ft. The scale should 
be consistent to facilitate comparison between maps. In 
addition, overlays for each study area would be extremely 
beneficial to both reviewer and investigator. 

Specific comments 

volume 1 - Investigation workplan 

1. Page 2-1: What does the reference (USGS, 1975) refer to? It 
is not listed anywhere. All references should be 
listed. 

2. Page 2-l: The climate is not marine. In should be 
classified as humid • 

. 3. Page 2-3: The (USGS, 1959) reference is 30 years old. More 
recent data should be used. Cheek with the 
l/atlonal Weather service. Also Graphs showing 
precipitation and temperature Vs. Time would be 
beneficial. 

4. Page 2-3: What are the ranges of thicknesses of the 
stratigraphic units. What is the composition of 
the Rhode Island Formation beneath the facility? 
There should be more discussion ori glacial history 
and deposits. This could help in identifying 
contaminant pathways. 

5. Page 2-4: The discussion on hydrogeologie setting is to 
general and brief. More information on.water 
levels, types of soil, fill, bedrock, river 
channel deposits and geometry is needed. 

Volume 1, Chapter 1, Section 8 

Volume 1, Chapter 19 Section 2.2 

Volume 1, Chapter 1, Section 2.2 

Volume 1, Chapter 1, Section 2.3 

Volume 1, Chapter 1, Section 2.4 
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6. Page 2-4: The hydrologic setting discussion should reference 
a map of the Pawtuxet River·Basin. Where is the 
gaging station located? What is the period of 
record for 7Ql0 flow calculation? 
The mean monthly discharges given for a one year 
per_iod is much to short. All source -data should 
be referenced. Should the above reference be 
(USGS) water resource data for Massachusetts and 
Rhode Island? What year? 

7. Page 2-6: The Order does not require that EPA base the Media 
Protection Standards on, nor be limited to the 
criteria specified in the proposal by Ciba-Geigy. 
The Order does not require that EPA consider cost 
effectiveness in selecting corrective measures. 

8. Page 2-7: SWMU Definition - n A Unit which contains or 
contained solid.or hazardous waste ... " 

9. Page 2-7: 

10. Page 2-8: 

11. Page 2-9: 

It is incorrect to say that no releases are 
suspected at AAOI-15 and AAOI-16. If they are 
being studied there must be some suspicion as to a 
release trom these units. These units should be 
called Areas of Concern (AOC's) and according to 
Section I.B. of the Consent Order, Ciba-Geigy 
should have included a modification to the 
relevant attachments in the Order indicating the 
new media of concern and areas of concern to be 
investigated. · 

What criteria were used for deciding whether to 
analyze for TCL+JO or Appendix IX. What compounds 
are in TCL+30? Which ones are the library search 
compounds? What is meant by the Phrase"··· no 
indications that any hazardous waste occurs on 
site? What are the "organic constituents of 
concern"? 

References for the EPA and RI OEM studies should 
be included. This information should be in the 
Current Assessment Summary. 

12. Page 2-10: The surface water investlgation is not limited to 
understanding impacts of current site conditions 
on surface water quality. 

13. Page 4-1: The Order specifies at Section IX the objectives 
of the corrective measures proposed for study and 
does not necessarily comport to the criteria 
specified in the proposal by Ciba-Geigy. A 
corre·ctive measures study does ·not have to 
cons~der the "no action" alternative. 

Volume 1, Chapter 1, Section 8 

Volume 1, Chapter 1, Section 2.5 
and Figure 2-16 

Volume 1, Charter 1, Section 8 

Agreed 

Agreed 

Issue was addressed with EPA. 
It was agreed th~t if contamination 
was found in Phase I, both AAOls 
would appropriately be addressed. 

Votume 1, Chapter 1, Section 6 

Volume 1, Chapter 1, Section 8 

Agreed 

Volume 1, Chapter l, Section 2.3 
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14. Page 4-2: The "Action Level" concept is not approved by EPA. 

15. Page 4-3: As in the Page 4-l comment the corrective 
measures, if it were to include ground water 
remediation, is required to me.et the objectives at 
section IX of the order. 

16. Page 4-8: Materials managed on-site or to be removed off
site must be evaluated as to whether they are 
listed hazardous waste as well. 

17. Section 4: The preliminary review of corrective measures had 
a very limited discussion on data needs as might 
be associated with pump and treat technologies and 
other treatment technologies reviewed. 
Consequently the proposal and subsequent 
investigation may not address the range of 
information necessary for corrective measures 
selection or study. 

18. Page 4-9: Bench Scale and Pilot Testing Criteria: The 
preliminary review of corrective measures has 
already identifi'ed ground water remediation as a 
potential remedy and is .a very likely candidate 
for the corrective measures study. This is also 
the case for soil remediation. Further there 
already exists some information on the 
contamination in these media. The paragraphs 
under this section exemplify the concern in number 
seventeen (17) above by not identifying 
specifically the information which would be 
necessary, beyond that which exists, in deciding 
the need for and type of testing which should take 
place and -hether such information will be 
generated during Phase I, What are the criteria 
for basing the decisions on the need for and 
type of bench scale testing that will be 
necessary? Where in the work plan •are tasks 
described in terms of obtaining information 
critical to determining the need·for and type of 
bench scale testing? Where in the current 
assessment summary is the existing data evaluated 
in these terms and specific data gaps identified? 
The general reference on Page 4~7 to the Sampling 
Plan (Section 5) does not articulate these points 
and Section 5 has several shortcomings in itself. 

"Action Level" deleted and not used 

Volume 1, Chapter 3, Section 2.5.1 

Volume 1, Chapter 3, Section 2.3 and 
Section 2.5.2 (Analytical Criteria) 

Volume 1, Chapter 3, Section 2.5 
and 2.6 

Volume 1, Chapt~r 3, Section 2.5 
then under each media is 
Bench Scale and Pilot Test Criteria 

Volume 1, Chapter 1, Section 6 & 7 

Volume 1, Chapter 3, Section 2.5 
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19. Table 4-l: Some technologies and options have been left out. 
Potentially applicable options include -
vitrification, chemical extraction, soil washing, 
in-situ soil flushing, vacuum extraction, steam 
extraction and re-injection of ground water. 

20. Page 5-2: The second round of Phase I sampling should not be 
reduced beyond the list of all detected and 
tentatively identified compounds to that date . 
(proposal submittal date) including all previous 
studies. The second round of Phase I sampling is 
to provide verification of previously detected and 
tentatively identified compounds. (see comment #33 
on Page (9) nine of this document) • 

The minimum scope of work required for Phase II is 
described in the Order under Section I.E., Project 
Management Plan. The RFI proposal submitted does 
not comply with the Order in this regard and could 
have described the strategies of Phase I and Phase 
II that address the requirements and objectives in 
the Order. As some information of site geology, 
hydrology and contamination chemistry are already 
known, development of Phase II in the RFI proposal 
'is not impossible. Failure to do so has violated 
the Order. 

21. Page 5-2: What criteria will be used.to select samples for 
grain size analysis and to identify representative 
sampling locations? 

22. Page 5-3: The generalized release investigation strategy 
outlined in the Work Plan Approach and Rationale 
section, should include.determining the extent of 
contamination and rate· of contaminant migration. 
The entire Section 5.3.l through 5.4.3.2.2 are 
devoid .of specific project objectives as conveyed 
in the Order. The strategies do not build upon 
missing data elements in fulfilling the terms of 
the Order.. Although sampling and analysis 
rationale is provided it rarely is apparent how 
the rationale might relate to the required 
objectives in the Order. 

23. Page 5-4: The proposal should describe the possible 
"anomalous aquifer properties" which are 
anticipated as needing definition. If these 
anomalies are unknown as in general terms how 
might the RFI Proposal assure that the methods 
proposed will be able to define these anomalies? 

Volume 1, Chapter 3, Section 2.5, 
and Table$ 2-1, 2, 3, 4~ These 
are not technology types but 
process options. 

Volume 1, Chapter 3, Sections 4.1 
through 4.3 

Volume 1, Chapter l, Section 6 

Volume 1, Chapter 3, Section 3.5.4 

Volume 1, Chapter 3, Section 4 

Volume 1, Chapter 3, Section 3~4 
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The proposal should describe methods to be used to 
investigate and understand any potentially 
anomal~us properties. 

The Geophysical Investigation section describes 
potential sources of interference to geophysical 
investigations. The proposal should describe the 
potential impact on each geophysical method 
proposed including the degree of data useability. 

Substitute methods to obtain the information 
previously described as necessary in the proposal 
should be described whether as replacement method 
or as a complimentary method to other methods 
which have limitations. Methods to determine the 
existence and locations of the network of 
utilities, conduits, pipelines, and other 
potential interferences should be provided, 

25. Page 5-5: It is not clear why existing wooded areas and 
pavement would cause survey lines to be subject to 
revision. It is not apparent that these features 
would preclude effective use of geophysical 
surveys. 

26, Page 5-5: SEISMIC SURVEYS 

The proposed seismic lines should be surveyed at 
mexi~um 50 foot intervals, All geophone locations 
and shop points must be surveyed (e.g., using 
compass, rod and hand level), Each segment must 
be tested with a minimum number of shot including 
shots at each end, shots off each end, and one in 
the middle. Data must be reviewed after each shot 
and a-:!justments made if necessary. 

Stratigraphic borings must be proposed to confirm 
the results of the seismic surveys, (e.g., some 
at high spots and some at low spots). 

Results must include: A description of .procedures 
and maps·showing the locations of the survey lines 
and shot points in relation to existing site 
features; elevations of refracting horizons in 
table form and on cross-sections which show the 
ground surface, boring/well logs along the survey 
line, the top of the water table, the top of 
bedrock and any other lithologic units that can be 
identified; and velocities within refracting 
units. 

Volume 11 Cbapter 3, Sections 3.4.3 
through 3.4.4. · 

Velum~ 1, Chapter 3, Sections 3.3.3 
and 3;4.3 

Volume 1, Chapter 3, Section 3.2 

This proposed investigation will be 
performed in all areas of the 
facility (Volume 1, Chapter 3, 
Section 3) 

Volume 1, Chapter 3, Section 3.3.3 

Volume 1, Chapter 3, Section 3.5, 
Figures 3-1 and 3-2. 

Results are described Volume 1, 
Chapter 3, Section 3.3.3. Procedures 
are described in Volume 2, Part A, 
Section 6. 5. 
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A structural contour map should be developed 
showing the depth to bedrock in feet below the 
ground surface and the elevation of the bedrock 
surface in feet relative to mean sea level. 

The survey should attempt a line in the production 
area. There is no other way to determine if the 
foundations or purported utilities would actually 
interfere without trying it. The line could also 
be connected through the neighborhood between the 
treatment area and the production area. There 
should be a line perpendicular to the line at the 
WWTP, 

The north-trending line from the ·Warwick.area 
should be extended across the Pawtuxet River into 
the WWTP area. The east-west line along the 
Warwick area should be extended. 

More information is necessary regarding the goals, 
abilities and potential problems with the 
resistivity survey. For example, the goals may be 
water quality or geologic informatfon, the depth 
that· such information can be attained must be 
specified. 

Surficial soil samples· should be collected from 
"All SWMU's" where soil was listed as a media to 
investig~te in attachment IV of the Order. The 
term "Selected SWMU's" is mentioned several times 

·and should be defined as above. Surficial soil 
samples should be taken at one-half to one feet 
from the surface, not on the immediate surface. 

The "fingerprints compounds" should have been 
identified and evaluated for EPA analytical 
methods. If an EPA method exists for any compound 
it should be the method used. In addition, the 
"target compound list+ 3011 should be identified 
and evaluated for EPA analytical methods. 

What is meant by "Representative Disturbed 
samples"? How are these types of samples 
representative? 

The sampling strategy with respect to sample 
locations within SWMU's/AOC and test pits is not 
clearly presented. The number of samples and 
locations should be representative of the area to 
be sampled and take into consideration (bias) "hot 
spots." In addition a rationale for sample 
number, location and type of analysis is required. 

Volume 1, Chapter 3, Section 3.3.3 

Our proposed scope of work was 
discussed with USEPA in Boston 
on 9 February 1990. The geophysical 
investigation, described in · 
Volume 1, Chapter 3, Sections 3.1 
through 3.4, responds to the comments 
generated at that meeting. 

Volume 1, Chapter 3, Section 3.4.2. 

Volume 1, Chapter 3, Section 4 

Volume 1, Chapter 2, Section 1.5.5. 

Representative disturbed sample 
has been changed to grab sample. 

Volume 1, Chapter 3; Section 4.1, 
F.igures 4-1 and 4-2, Tables 4-1 
and 4-2. 
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Regarding soil samples from borings advanced 
during the installation of monitoring wells, 
considerations for locating these borings is not 
necessarily the same as identifying locations for 
sampling releases to soil. What is the rationale 
for these locations and how do the locations 
adequately address the respective consideration of 
releases to both soil.and ground water? What are 
the assumptions in this particular sampling 
strategy? If the objectives and strategies for 
defining the areal extent of contamination sources 
are not clearly presented how do the sampling 
rationale obtain any meaning in-the context of 
meeting the requirements of the Order? For 
example, AOC 13 is not proposed for direct 
measurement of source chemistry. Soil samples are 
proposed at ss-20 and SS-23. The rationale 
appears to be that they are located downgradient 
of the SWMU's. 

The use of the term downgradient in not clear as· 
to mean topographically or hydrologically 
downgradient nor how this concept ·applies in 
meeting the objectives of defining the extent of 
source material. 

In the case for SWMU-11, subsurface soil samples 
will be collected downgradient of the SWMU (use of 
downgradient is uncertain) to assess if soil has 
been impacted by the toluene spill. The only soil 
sample collected from this boring for chemical 
analysis is described to be obtained from above 
the water table fifty "feet removed from the area 
of the spill. This rationale appears illogical in 
itself and does not describe its meaning in the 
context of the objectives of the requirements of 
the Order. This apparent problem is one of 
several repeated in the sampling and analysis 
program proposal. · 

32. Page 5-9: Continuous split spoon sampling with field 
screening of corings and field GC/MS .for-samples 
(horizons) showing elevated contamination levels 
should take place. Unless borings are located 
within the SWMU or AOC it is much less probable 
that unsaturated soil samples will detect 
contamination. 
The use of the terms, "generally, selected, at 
least once, others, one or more and may" are not 
acceptable as they provide little meaning to the 
work which !!!ill be conducted. 

The release characterization 
program (formerly the sampling and 
analysis plan) has been revised 
to reflect USEPA's comments. 
Sampling objectives, in addition 
to other pertinent data, have 
been presented for units requiring 
investigation. (see Volume 1, 
Chapter 3, Section 4). 

downgradient = hydrologic 
downslope= topographic 

Volume 1, Chapter 3, Section 4.·1.11 

Volume 1, Chapter 3, Section 3.5.4 
and 4. 

None specific terms have been 
delet_ed in the revised RFI 
Proposal. 
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A rationale for the parameter list is necessary 
for each unit and why it should differ from unit 
to unit. A consistent statement on the objectives 
of the soil testing program is needed and should 
address when and why soil samples will undergo 
grain size and permeability analysis at a 
frequency which will sufficiently characterize the 
site geology and hydrology. 

33. Page s-10: The top paragraph indicates that in the second 
round, the analytical results from the previous 
round will be verified where appropriate, data 
from the PI may be used to satisfy one of the 
sampling rounds required and that not all wells 
will be sampled in the second round. There are 
several points on concern related to this 
approach, 

The proposal must be specific as to which wel-ls 
will be sampled for both rounds of Phase I and 
Phase II and justification for those selected. The 
justification must address the relationship 
between well locations and design and the required 
objectives of the Order. 

The proposal should describe what.is meant by 
"verification of analytical results from the 
previous round." _What criteria will be applied in 
determining when verification is appropriate? 

A major function of the second round of analysis 
is verification. As_ such it should be applied as 
broadly as the first.round of sampling and 
analysis (same wells). Verification of analysis 
need only be for non-identified compounds if 
identified compounds are assumed to be present. 
The comment number twenty (20) applies to this 
section of the proposal as well. 

The first complete sentence at the top of page 
s-10 appears to contradict the fourth sentence of 
the same paragraph. The third paragraph does not 
appear consistent with the entire discussion on 
ground water sampling _and analysis programs for 
Phase I and II in the proposal. 

The Order specifically requires at least two (2) 
sampling events on-site (within the facility 
boundary) for all media of concern and covering 
all SWMU's/AOC and at least one sampling event 

The rationale for the parameter 
list is presented in Volume 1, 
Chapter 3, Section 2.6. All 
units will be investigated for 
the same parameters Volume 1, 
Chapter 3, Section 4). The 
soil testing program is presented 
in Vo_l ume 1, Section 3. 5. 4 and 
Table 3-1. 

The release characterization 
program has been revised to 
address USEPA's comments (see 
Volume 1, Chapter 3, Section 4). 



34. Page 5-10: 

35. Page 5-11: 
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off-site for soils and surface water and 
sediments. 

EPA can not accept the data collected during the 
PI as a substitute- for work required by the Order. 
In general, the chemical analyses were performed 
using hybridized analytical methods, which renders 
some of the data incomparable to any particular 
data base with regard to acceptance criteria. 
Further, EPA has yet to observe Ciba-Geigy's field 
sampling techniques and the absence of information 
required by the Order which EPA believes is 
necessary for understanding the adequacy of 
sampling locations, including their relationship 
to projects objectives, renders the data useful 
for site screening purposes only. 

The last paragraph on Page 5-10 under ground water 
should not include reference to the RFI Addendum 
and addendum approvals but rather should describe 
the second round sampling as in comment number 
twenty (20), 

The Surface Water and Sediment section should. 
provide rationale for the location of surface 
water and sediment sample locations as proposed. 
The proposal should describe the criteria for 
selecting sampling locations and how these 
criteria are related to the results of the 
physical hydrologic investigation. 

The Current Assessment Summary states that the 
sedimentation rate in the Pawtuxet River is 
estimated to be one inch per year. This should be 
supple~ented with split spoon samplers and then 
the results may help identify sampling locations, 
depths, etc. 

The proposal does not specify an investigation 
strategy for evaluating background concentrations 
of hazardous waste or constituents. The Order 
requires that the proposal include a description 
of observation wells or piezometers proposed for 
use as background monitoring wells, 

This description is to include a sufficient number 
of wells at appropriate locations and depths to 
yield representative samples of background ground 
water quality, protection from damage by traffi~ 
or other potential harm and at least two sampling 

The data from the Preliminary 
Investigation will be used for 
screening purposes only. 

See revised release characterization 
pro~ram (Volume 1, Chapter 3, 
Section 4). 

Volume 1, Chapter 3, Section 3.7. 

Volume I, Chapter 3, Section 3.7. 

The strategy for eva l uati n·g 
background soil quality is 
presented in Volume 1, Chapter 2, 
Section 1.5.1 and Volume 1, 
Chapter 3, Section 4.2.4. The 
strategy for evaluating back
ground ground water quality will 
be proposed after the new monitor
ing wells have been installed 
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rounds in accordance with the approved RFI 
Proposal. Accordingly the proposal submitted must 
contain a background investigation strategy which 
includes the. above items at a minimum. 

In addition the proposal must include procedures 
to verify whether or not contamination has 
occurred including comparisons of upgradient and 
downgradient well water where applicable for all 
areas under investigation. 

For ground water, the data utilized must be from a 
monitoring system which conforms with Section 
VII.A.2.a through c, some of which is described 
above. The tables in the back of section five (5) 
of the proposal contain sample locations and 
location rationale which allude to background 
determinations. It is not clear what purpose 
samples from these locations would serve in the 
context of an investigation scope of work which 
offers no strategy for investigating background. 
Consequently, in the absence of a strategy, EPA 
cannot comment on nor endorse the sampling of 
various media at these alleged "upgradient" 
locations. 

What is the decision sequence as to whether soil 
samples will undergo permeability testing'. Grain 
size analysis. is not always a very accurate 
indicator of formation permeability. Some field 
methods should be used to determine the 
comparability of the l.aboratory data to field 
conditions. 

37. section 5-4 Wcrkplan: 

All samples of which volatile and semi-volatile 
compounds are to be analyzed must not be 1 
composites. The disturbance inherent with 
composite samples may result in volatilization of 
the compounds. 

A minimum number of samples should be specified j 
(considering the above comment) rather than the 
designation TBD (to be determined). 

If field judgement aetermines that additional 
samples should be collected this would be 
appropriate to do, 

and all wells (new and 
existing) have been sampled. 
After the analytical data 
have been compiled and 
evaluated, appropriate back
ground and upgradient wells 
will be selected and proposed 
to :LJSEPA. · ' . . . 

Volume 1, Chapter 3, Section 3.5.4. 

Volume 1, Chapter 3, Section 4, 
Tables 4-2 through 4-4. 

Agreed 
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Field screening techniques should be used to 
compliment the minimum number of samples shown to 
be representative of the area under investigation 
and to improve the application of field judgement. 
Screening methods such as XRF (for metals) ·or 
OVA/HNU (for volatiles) or other methods should be 
used. Criteria for determining the minimum number 
of &Blllples and for making decisions in the field 
for additional sample locations should be 
specified. 

The tables indicate that soil boring samples will 
be collected from the screened interval. The 
rationale should indicate why these locations and 
intervals are appropriate for meeting the soil 
sBJ11pling objectives of the order which includes 
both source characterization and extent of 
contamination characterization. How do these 
sample locations and depths correspond to where 
soil contamination is likely to be at its worst 
(source characterization)? What are the 
mechanisms of contaminant migration by which these 
location's and intervals correspond with probable 
extent of contamination? Shallow soil samples 
should be collected from within the SWMU boundary. 
The following areas do not appear to be sampled in 
this manner: 

SWMlls 5,6, and 9 
AOC 13 
AAOI 15 

Physical analysis results should not be mixed in~ 
table with Chemical analysis results. 

Will metals analysis be conducted at all locations 
for all media. What is the rationale for not 
conducting metals analysis? What metals will the 
metals ar:ialysis includ,e? 

Samples collected from acceptable upgradient 
locations should undergo analyses as comprehensive 
as downgradient samples. A's currently proposed 
the upgradient analyses are less comprehensive 
than downgradient analysis. 

Proposed sample locations for determining various 
media background quality must include an 
evaluation of ·whether these locations could have 
been impacted by the facility and include the 

Minimum sample numbers are given 
in Volume 1, Chapter 3, Sections 
3 and 4. Additional samples will 
be taken during field screening 
of soils if high HNu or OVA 
(e.g.>10 ppm) are detected. 

Release Characterization Program 
revised. See Volume 1, Chapter 3, 
Section 4. 

Vol. 1, Chap. 3, Sect. 3 - physical., 
Vol. 1, Chap. 3, Sect. 3 - chemical. 

Metals will be collected for all 
~edia (See Volume 1, Chapter 3, 
Section 4). 

Volume 1, Chapter 3, Section 4. 

Volume 1, Chapter 2, Section 1.5.1. 
Volume 1, Chapter 3, Section 4.2.4. 
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justifications specified in the order for each 
media. 

The ground water monitoring network should be 
capable of providing an understanding of the 
impacts of individual SWMU's as well aa the 
overall extent of contlllllination as this 
information would have important ground water 
treatment implications. Thia rationale has been 
applied by Ciba-Geigy but only to a limited 
degree (MW-10S,11S,13S,16S and 17S). 

As.a general matter the rationale in the tables of 
volume 1 often appear unrelated to the require
ments and objectives of the Order. Often, rather 
than focussing on da_ta needs in satisfying the 
requirements of the Order, the rationale appear 
focussed on other objectives such as v_erifying 
previous data, much ~f which Ciba-Geigy has 
presented as being accurate. (SS:2-A,3-A,2-B,3-B, 
TP-17, TP-18, MW-1S,ID,2S,3S,4S,5S,7S,8S,and 9S as 
exampl_es). 

The focus of the rationale 1s further uncertain 
where the rationale for soil sample locations is 
the same while the analyses to be performed 
differ. (SS: 2-A,·3-A, 2-B, 3-B, and TP-7A, 8-A, 10-
A, ll-A, 12-A, and l6-A,7-B,8-B,l0-B,ll-B,l2-B and 
16B as ex3mples). Some samples include rationale 
as in evaluating upgradient soil quality yet the 
sample locations are downgradient of other areas 
of concern (SS-17, 18 and 19 as examples). · 

Understanding the projects objectives and sample 
locc1tlon rationale is further exasperated because 
no discussion is made as to the meaning and 
relevance of upgradient and downgradient 
unsaturated soil sample locations. (SS-20, 21, 22 
and 23, MW-10s,11s and 12S as examples). 

Table 5-6,· the concept and definition of target 
compounds should be more elaborate. 

Table 5-8, what information is Test Pit 17 
intended to verify with respect to MW-3S? 

The proposal has not· provided information to 
indicate that the conditions from which 
information is obtained from MW-3S and TP-17 will 
be the same such that the information may validly 
be compared and new variables not introduced. In 
any event the rationale for TP-17 does not appear 

Volume 1, Chapter 3, Section 4 

The release characterization 
program has been revised to 
address USEPA's comments 
(see Volume 1, Chapter 3, 
Section 4). 

The release characterization 
program has been revised to 
address USEPA's comments 
(see Volume 1~ Chapter 3, 
Section 4). 

upgrad i ent/ dow·ngradi ent =hydrol ogi c 
upslope/downslope=topographic 

Volume 1, Chapter 2, Section 1.5.5. 

The release characterization 
program has been revised to 
address USEPA's comments 
(see Volume 1, Chapter 3, 
Section 4) • 
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to be related·to the projects objectives as \ 
required by the Order. In addition, the locations \ 
for ground water monitoring should include nested \ 
monitoring points to assess th.e vertical exten.t of/ 
contamination. As examples MW-4S, 5S, 6S, 7S, BS, 
9S, 10S, 115, 12S, 13S, 14S, 15S, 16S, 17S, and 
18S. Table 5-il .lists MW-iD twice. 

Table 5-9, page 1 of 2· - the rationale for 
surficial soil samples (ss-25, ss-27, ss-28 and 
ss-33 as examples), contain no meaning in the 
context of the projects objectives as required by 
the Order. 

The rationale for test pits TP-10 and TP-12· 
include characterizing the extent of hazardous 
waste/constituents released from SWMU's-16 and 12. 

The proposal does not describe criteria for 
expanding tests pits as necessary to determine the 
extent of contamination released. Further the 
proposal sets vertical limits on test pit 
excavations and does not describe methods to 
determine the vertical extent of contamination 
beyond those limits. Consequently it is not 
apparent that the meaning of the rationale for 
TP-10 and TP-12 could be achieved as proposed . 

In general the strategy of investigating the Waste• 
Water Treatment Area is not the same as that of 1 
the production area and remains unexplained. As / 
reflected upon immediately above there are no 
provisions for subsurface soil samples from . 
borings to understand the intermediate vertical ! 
extent ot contamination beyond test pit limits. I\ 
It is not apparent why this understanding is not 
necessary for the Waste Water Treatment Area. j 
There are no subsurface soil investigations 
proposed at SWMU-5 or SWMU-6. 

There are no provisions for understanding the 
intermediate vertical extent of contamination of 
AAOI-16 beyond test pit limitations • 

How does the "nearness" of MW-9S address the 
objectives of the Order. The proposed location 
appears neither upgradient nor downgradient of 
!iWMU-10. 

Table 5-10, page 1 of 2 - some of the rationale 
applied -in this table should be used consistently 

The release characterization 
program has been revised to 
address USEPA's comments 
(see Volume 1, thapter 3, 
Section 4). 
The release characterization 
program has been revised to 
address USEPA's comments (see 
Volume 1, Chapter 3, Section 4). 

Volume 1, Chapter 3, Section 4.1. 

The release characterization 
program has been revised to 
address USEPA's comments 
(see Volume 1, Chapter 3, 
Section 4). 

MW-9S is downgradient of SWMU-10 
Volume 1, Chapter 3, Section 4, 
Figures 4-1 and 4-2. 

The release characterization 
program has been revised to 
address USEPA's comments 
(s~e Volume 1, Chapter 3, 
Section 4). 
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in each area to be studied. Two examples include 
collecting and analyzing several surfieial soil 
samples adjacent to each SWMU and AOC to determine 
the first approximation of lateral extent of the 
units and as in the ease of SWMU-6, soil sampling 
within the unit. However, Appendix IX analyses 
should be conducted within each unit which 
currently is not the proposed ease for SWMU-6. 

Soil Sample 6-A should be collected from deep 
within the pile and not (0-1) feet as proposed 
unless this depth satisfies the central location 
of the pile. · 

If sample SS-34 is located to estimate the lateral 
extent of surfieial contamination from SWMU-6 in 
the easterly direction how will extent be 
determined in other directions if no other 
sampling is proposed. 

Table s-10, page 2 of 2 - soil quality at depth 
should be analyzed within SWMU-9 and net near 
SWMU-9. 

How does the location of samples at MW-185 relate( 
tc the project objectives as required by the 
Order. 

Table 5-11, a rationale for sample locations is 
net provided which relates to the project 
objectives as required by the Order. 

Why are the general soil samples in the WWT area0 
so far in the SE corner? Why a random sample and 
an "undisturbed area" sample? Why so much 
investigation at MW-7? 

What is expected to be gained from chemical 
analysis of soil samples below the water table? 
Sample intervals of 10 feet are not acceptable. 
Grain size analysis should be done on a material 
basis, not depth intervals of 10 feet. 

When sample rationale is to verify previous 
results, acme indication and evaluation cf those 
results should be included in the summary tables. 

Additional deep wells and intermediate zone wells 
are needed, especially down-gradient and along the 
river. Ions should be analyzed in all levels of 
wells. · 

Volume 1, Chapter 3, Section 4.1.6. 

The release characterization 
program has been revised to 
address USEPA's comments (see 
Volume 1, Chapter 3, Section 4). 
Volume 1, Chapter 3, Section 4.1.9. 

The release ch~racterization 
program has been revised to 
address USEPA's comments (see 
Volume 1, Chapter 3, Section 4). 

Volume 1, Chapter 3, Section 3.5.4. 

Volume 1, Chapter 3, Section 3.6 
(Table 3-1) and Section 4.1 
(Tables- 4-1 and 4~2). 
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39. Page 7-2: 

40. Fig. 7-1: 
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Some river transect samples must be taken near the 
OTRTF and the TF. Sampling must also be performed 
near outfalls and these outfalls should be shown 
both on Figure 5-3 and also on Figure 2-3 
(utilities). The Pawtuxet River study should 
include analyses for major ions at RTW 2,3,4 and 
5. (Refer to table 5-7) • 

Volume I section 5 ends abruptly on Page 5-19, at 
the third sentence starting with the phrase •The 
vertical pipe coring apparatus will• 

Every SWMU/AOC/AAOI requiring investigation should 
have at least one downgr~dient well associated 
with it. 

Figure 5-2, is missing several SWMU's and 
AOC/AAOI. Surficial sample (ss-12) should be 
designated by a solid circle on figure 5-2 
according to table ·5-4. 

In the waste Characterization Section, a ~ 
determination must be made whether materials 
removed from the lists are hazardous wastes. This 
determination must consider whether the material 
exhibits the characteristics of a hazardous waste 
and whether the material is hazardous by 
association to listed hazardous wastes or 
processes. The proposal should be modified to 
reflect this approach. 

The purpose of source characterization is to 
identify all compounds in the source. The Order 
at Section I,D,2 required the description of 
procedures to determine hazardous waste 
classification. 

The waste placed in each unit to be investigated 
and its historical operation should have been part 
of the current Assessment summary and should have 
been used in the evaluation and the rationale for 
the sampling. Likewise for the unit 
characterization. 

The Order is more specific than the Deliverables] 
Section regarding the requirements of monthly 
progress reports. This section as written cannot 
be approved and should reflect all of the 
requirements of the o_rder. 

It does not seem that the PHERE should be 
connected to the site investigation through QA/QC. 

Volume 1, Chapter 3, Section 4.3, 
Table 4-5, Figure 4-3. 

Volume 1, Chapter 3, Section 4.3. 

The release characterization 
program has been revised to 
address USEPA's comments 
(see Volume 1, Chapter 3, 
Section 4). 

Volume 1, Chapter 3, Section 5. 

Volume 1, Chapter 2, Section 5. 
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They are more closely related than that. How is 
QA/QC defined in this chart? 

41, Fig. 7-2: The hydrologic investigation should be tied into 
the ground water studies ·in terms of surface water 
levels. This should be included on the schedule 
and surface water and sediment sampling should be 
completed in phase I. 

42. Page 8-1: The Data Management Plan section is less specific 
than the Order and cannot be approved as written. 
It should reflect all of the requirements of the 
Data Management Plan as specified in the Order. 

43. Section 8: Field records must be made available to EPA. 
Depth to water and water elevation must be 
presented on ground water elevation tables. 

The data presentation needs to be improved. The 
results of all this work will have to be 
summarized on figures and tables that make it 
clearer what has been done and what the results 
are. I VOLUME 2 - CURRENT ASSESSMENT SUMMARY 

l- Page 1-1: Table 1-1 which lists the summary of data sources, 

I 
I 
I 
I 
I 
I 

had no reference to historic maps and photos. Are 
any available? 

2. Section 2: Is there any information on the bedrock or bedrock 
aquifer available~ 

3. Page 2-2: Are there any industrial wells, fire protection 
wells, irrigation wells, etc., within 1/2 miles of 
the facility? 

4, Figure 2-3: This figure contains an undefined symbol located 
in the western portion of Ciba-Geigy's property in 
warwick. Are all utilities accounted for on this 
figure (water, sewer, electrical, etc.)? If not, 
they should. be located and included on this 
figure. 

5. Page 2-3: The climate characterization is humid, and the 
winters appear to be much to long and the summers 
much to short for my liking. (i.e., has no 
standard meaning) 

Is the predominant wind direction known? It could 
be included in this section along with a wind 
rose. 

Volume 1, Chapter 2, Section 5. 
Volume 1, Chapter 3, Sections 3 
and 4. 

Volume 2, Chapter 4, Part A, 
Section 10. 

Volume 2, Chapter 4, Part A, 
Section 6.7. 
Volume 2, Chapter 4, Part A, 
Section 10. 

Volume 1, Chapter 1, Table 1-1. 

Volume 1, Chapter 1' Section 2.4. 

Volume 1, Chapter 1' Section 2.1. 

Volume 1, Chapter 1, Figures 2-3A 
and 2-3B. 

Volume 1, Chapter 1, Section 2.2. 

Volume 1, Chapter 1, S~ction 2.2, 
Figure 2-6. 
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This section should mention that the sedimentary 
rocks of the Narragansett Basin are commonly 
folded and faulted and partly metamorphosed. 

6. Page 2-6: The geology section should contain a surficial 
geologic map. As the study procedes, it might be 
possible to produce isopachous maps for each 
stratigraphic unit. 

7. Page 2-8: can the yield be quantified? Are bedrock maps 
available? These maps should show any 
joints/faults in the area. 

8. Page 2-10·: Explain what gradients of • 005 to • 016 mean in 
terms a layperson can understand (i.e.,· a vertical 
decline of .5 to 1.6 feet over a horizontal 
distance of 100 feet). Upward and downward 
hydraulic gradients should be defined for the 
layperson. 

9. Page 2-10: Were slug tests performed on wells and piezometers 
during the PRFI? If no, why? This data would 
have given some evidence to support literature 
values for permeability. 

10. Fig. 2-6: Note 1 on this figure says "see figure A-10 for 
location of geologic .cross-section". Is something 
u,issing? was this information part of another 
proposal? 

11. Section 2. 3: A connection should be made between the -..___ 
geology, the environmental setting, and its ·,, 
effects on the investigations. \ 

•, 

\ 
There is no discussion of the results of the ! 
geologic.investigation at the facility. The \ 
cross-sections provide useful information which] 
should be evaluated. 
For example, the upper aquifer appears to be much 
thicker at the western portion of the facility· 
(production area), and sandier, with sil~y sand 
further east. 
This narrowing and fining of aquifer materials 
probably bas some effect on the hydrology. 

In addition, the cross-section of the western 
portion ends abruptly before the river. Why is 
the bulkhead not shown on the cross-section 
especially considering that Ciba-Geigy later 
indicates that it has a significant affect on the 

Volume 1, Chapter 1, Section 2.3.1. 

Volume 1, Chapter 1., Figure 2-7. 

Volume 1, Chapter 1, Section 2.4, 
Figure 2-8. 

Volume 1, Ch.apter 1, Section 2.4. 

Volume 1, Chapter 1, Section 2.4. 

Volume 1, Chapter 1, Figures 2-7A 
and 2-BA. 

Volume 1, Chapter 1, Section 2.3.2. 

Volume 1, Chapter 1, Figure 2-10. 
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groundwater flow. How will the negative gradient 
problem at this location be studied? 

Why does B-B' (western) not extend to MW-1D? Why 
does figure 2-7 indicate that piezometers P-1S and 
P-1D are south of the wells MW-1S and MW-1D 
whereas the cross section B-B' indicates that the 
piezometers are to the north of the wells, The 
cross-sectlons should also indicate·which borings 
are from which study. 

12, Section 2,4/5: What is the difference between existing 
monitoring wells, existing peizometers by 
Woodward-Clyde and existing piezometers by 
Ciba-Geigy? There are no references to 
Woodward Clyde consultants in the reference 
section. Why aren't the GW wells 
shown/discussed here? 

It should be noted that only one of the well pairs 
discussed, P-14S and D, has an upward gradient . 
The other two show downward vertical gradients, 
but they are apparently immediately adjacent to 
each other (see discussion above regarding 
accuracy of the location of the P-1 and MW-1 
pairs). This is where the first note is made of a 
bulkhead. Where is the description of this 
bulkhead? 

There is more information available regarding the 
hydrology than is presented here. There are other 
piezometer pairs. Ther_e are more wells measured 
during April and June.than are shown on the 
figures 2-9 and 2-10. For example, in reviewing 
Table 2-2 in conjunction with Figure 2-9, the 
elevation of MW-BS for April (not shown on the 
figure) is below the elevation of the river. Thus 
it would not be a gaining stream. 

There must be some discussion of the depth of the 
wells and the effect on the groundwater contours. 

Ano_ther example occurs at P-12S-A and P-12S-B. 
which appear to be completed at 12 feet and 15 
feet respectively, but the water elevations differ 
by as much as two feet and the "strata monitored" 
was not evaluated. 

13. Page 2-8: This page states that "water in unconsolidated 
deposits recharges the underlying consolidated 

Volume 1, Cha~ter 3, Sections 3 - 4 

Volume 1, Chapter 1, Figure 2-10. 

Volu~: l, C~~~ter 3, 3~ction 3, 
:c1~;-SEI~Y is refer~nc!~ 
'Volur,1e 1, c:iaDter ls :.-~ctio;1 J 
V•,1~.n~ 1, c:1a.:Jtcr 1~ \~c~icn j 

I 
/\ 

Volume 1, Chapter 1, Section 2.4, 
Figure 2-15. 

The elevation of :-1H-8S 
Nas 0.01 foot below the 
river. The field measure
ments of the river 
elevation may ndt be 
accurate enou~h to justify 
this statement. 

.'\greed 

. Volume 1, Chapter 1, Section 2.4. 
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rocks". Since the unconsolidated deposits are 
contaminated, this demonstrates: the need to 
investigate the underlying consolidated deposits. 

14. Page 2-11: Ose more recent data for 7Ql0 estimates. 

15. Table 2-1: 

16. Page 3-1: 

What is the data source? This source could be 
added as a new column on the table. Why are the 
monitoring zones measured to the nearest .s feet 
and the elevations measured to the nearest .01 
feet? There appears to be no information 
regarding the completion details of the existing 
piezometers (EP Wells). Therefore, any contours 
derived from these piezometers should be viewed 
with caution. 

Is there any information on facility history prior 
to 1930? There should be a complete list of all 
raw materials used, substances produced (including 
intermediates), and waste generated? 

17. Table 5-1: This table should be cited in Section 3 since it 
contains some facility history information. 

18. Section 4: The introductory paragraphs are misleading. The 
need for interim measures is assessed ·during the. 
entire corrective action process. Establishment 
of Media Protection Standards (MPS) and 
implementation of Corrective Measures are two (2) 
other major stages of the RCRA Corrective Action 
Program. The MPS is based on health based 
criteria, background levels, and ACL's. Solutions 
to facility problems are indicated by the 
corrective Measures study. Facility problems are 
the difference between the MPS and the existing 
conditions at the facility (which should be 
evident at the completion of tl'ie RCRA Facility 
Investigation Report). 

Since the PI was not performed under agreement 
with EPA, it should not be considered part of the 
RCRA Corrective Action Program. 
It should be noted that EPA did not approve the 
work plan associated with that investigation. 

19. Table 5-1: This table ,should be modified to include the types 
of hazardous waste managed at the units and for 
AOC-13, and AAOI-15&16, a list of substances 
~andled, used or generated. 

·20. Section 6: The results of the sampling are not discussed in 
terms of the effect on rate, concentration or 

Volume 1, Chapter 1, Section 2.4. 

Volume 1, Chapter 1, Section 2.5. 
Field data from Preliminary 
Investigation. ' 

Volume 1, Chapter 1, Table 2-2. 

.\greed 

Volume 1, Chapter 1, Section 3 
and Tables 3-1 and 3-2. 

Volume 1, C~apter 1, Section 4 

Volume 1, Chapter 1, Section 4.1. 

Volume 1, Chapter 1, Section 4.2. 

Volume 1, Chapter 1, Section 4.5. 

Volume·1, Chapter 3, Saction 4 

Volume 1, Chapter 1, Section 6. 
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extent. Nor in terms of what is indicated 
regarding source area. There are no concentration 
contours, no discussion of whether sources relate 
to the constituents found. In other words, there 
is no assessment here. 

The on-site and off-site characterization sections 
should give an indication of the levels of 
contamination found in addition to the reference 
to summary tables. All analytical results should 
include the detection limits for each analyte. 
The report should justify any statement concerning 
the threat to human health and the environment. 

The boring log for MW-7S is omitted. The 
monitoring well constr1.1ction schematic diagrams do 
not indicate that the wells have a concrete apron 
around the protective steel casings. The aprons 
should extend at least 3 feet from the casing, be 
4 inches thick and should be emplaced within the 
borehole to a depth exceeding the frost line. 

22. Specific SWMU/AOC/AAOI Concerns: 

SWMU 4 - lf this unit contained only packaging material and 
paper then what·was drained to the waste water 
treatment plant. 

SWMU 5 - Analytical results from the dredged material should be 
provided if known or in the possession of Ciba-Geigy, 
The reason(s) for dredging the river and the locations 
of the extent of dredging ·should be provided and 
include a depiction on a map. Analytical results of 
soils upon which dredged material was placed should be 
provided and include a depiction on a map. Analytical 
results of soils upon which dredged material was placed 
should be provided if known or in the possession of 
Ciba-Geigy. 

Sw"MIJ 6 - The location of the broken rail car should be depicted 
for the time during which releases occurred. Why is 
the pile so removed from the tracks? Did releases 
occur in the vicinity of the broken rail car? 

SWMU 8 - Analytical results on the blue material er soils 
removed should be provided if known or in the 
possession of Ciba-Geigy. Reports on this incident 
including the methods for determining the volume of the 
release should be provided if known or in the 

Volume 1, Chapter 1, Section 6. 

Boring log for MW-7 not 
generated. Monitoring wells 
·(Appendix A -) · do not have a 3-foot 
apron. as per ASTM standards. 

Volume-, ·cha~ter 3, Section 4.4 

Volume 1, Chapter 1, Section 5 and 
Figure 5-1. 

Volume 1, Chapter 1, Tables 6-14 
and 6-15 and 6-16. 

Volume 1, Chapter 1, Figure 5-1. 

I 

Volume 1, Chapter 3, Section 4.1.8 
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possession of Ciba-Geigy. This should also include 
possible and known locations on-site and off-site where 
the removed material was relocated. 

SWMU 9 & 10 - Analytical results obtained after this release was 
known and information on chemical composition of these 
releases based on knowledge of the processes from which 
they were generated or tests on waste water should be 
provided if known or in the possession of .Ciba-Geigy. 

SWMU 11- From where did the spill originate and how were 
calculations developed? 

SWMU 12 - Information available or knowledge of the chemistry of 
the contents of this SWMU presently or in the past 
should be provided. 

AAOI 15 - The design of the laboratory sump system should be 
described and depicted in drawings. Drawings of the 
design and layout-of related and unrelated sewerage 
lines should be provided. 

AAOI 16 - The type of equipment or other materials subject 
to cleaning in this area and the possible compounds for 
which they were cleaned should be provided including 
any analytical results or knowledge of processes. 

If any of -th_e information requested in item 22 is known 
or if no information exists, this should be clearly 
stated on table s-1 in the current Assessment Summary. 

volume J - Project ouality Assurance Plan 

1. The plan is incomplete. It does not provide sufficient 
specific detail to be practically utilized by field, 
laboratory or oversight s~aff for its required purpose. In 
order to evaluate QA measures planned for the RFI, one has 
to search_ through volumes 1,3, and 6. Volume 3 should be 
able to stand alone. 

2. Data quality objectives need to be defined in terms of 
characterizing the-site conditions. Separate data quality 
objectives need to be developed for each type of sample 
matrix (groundwater, soil, surface water, etc.). If part of 
characterizing the site is to compare the data with the 
Water Supply MCL's (maximum contaminant level), water 
quality criteria, background levels.or other criteria, this 
needs to be addressed in the plan. 

J. The Plan states in Table 6-1, Sampling and Preservation 
Requirements, that SW-846 Third Edition analytical methods 

Volume 1, Chapter 1, Section 5. 

Volume 1, Chapter 1, Section 5. 

Volume 1, Chapter 1, Secticin 5. 

Volume 1, Cha~ter 3, Section 4.1.15 

Volume 1, Chapter 1, Section 5. 

Volume 1, Cha~ter 3, Section 4.1 

General 

Volume 2, Chapter 4, Part B, 
Section 5. 

SW-846 to be used. 

Volume 2, Chapter 4, Part A, 
Table 6-5. 
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will be used. Section Nine states that the analytical 
methods to be used are described in VolWlle Six. VolW11e Six 
states that CLP methods will be used. 

The Plan needs to identify which analytical methods with 
their extraction procedure are to.be used. Regulatory 
requirements may require specific analytical methods. 

4. The plan states that the samples will be analyzed for the. 
RCRA Appendix IX compounds. The Plan needs to state that 
the detection limits described in the analytical method will 
be used. 

s. Field quality control criteria needs to be added to the Plan 
to measure the field precision and the extent which 
contamination other than from the sample may enter the 
sampling train. 

6. How will data from round I of Phase I be used to el·iminate 
selected sample locations t'rom further study? 

7. Section 2: The names of the Quality Assurance Officer and all 
other individuals receiving copies of the Project 
Quality Assurance Plan should be listed at the end 
of the table of contents. 

e. Page 3-l: There should be more detai-1 regarding the specific 
purposes·of sampling at·each area. Ciba-Geigy 
should clarif:I' whether sampling in a particular 
area is of a survey nature or is intended to 
define the nature and extent of contamination. 

9. Fig. 4-1: This figure should identify site investigation, 
analytical and PHERE contractors·as well as, 
individuals assigned to the various positions. 

10. Page 5-1: Precision and accuracy goals must be provided for 
all analytes in all matrices. Analytical methods 
and QA objectives for herbicides, organophosphorus 
pesticides, and 2,~ 1 7,8-TCDD must also be 
specified. 
Method detection limits should be provided in this 
section. The setting of analytical detection 
limits through the selection of analytical methods 
requires understanding the intended data usage. 

11. Table 5-l: Should measurement data include slug· tests, 
geophysical surveys, etc.? 

12. Page 6-1: Use of mud rotary drilling should be avoided, due 
to the affect it may have on the results of grain 
size or chemical analysis. Augers or, if · 

Volume 2, Chapter 4, Part B, 
Section 9. 

Volume 2, Chapter 4, Part A, 
Section 5. 

Volume 1, Chapter 3, Section 4. 

Volume 2, Chapter 4, Part A, 
Section 2. 

Location and quantity of samples 
is provided. Sample justification 
is provided in Chapter 3 - FIWP. 

Volume 2, Chapter 4, Part A, 
Figure 4-1. 

Volume 2, Chapter 4, Part B, 
Tables 5~1 through 5-3. 

Volume 2, Chapter 4, Part A, 
Table 5-1. 
Volume 2, Chapter 4, Part A, 
Sec ti on 6. 2 .1. 
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necessary, cable-tool drill rigs that use only 
small amounts of water while drilling in the 
unsaturated zone should be able to do the job. we 
want to minimize risk of introducing contamination 
into the ground. 
Also, consider use of screen_ed augers, so water 
samples can be giyen preliminary analysis in the 
field. This can be used to locate ground-water 
plumes. 

Reference is made to volume 1, for the number and 
types of samples. There should be a statement 
either here or in volume 1, clarifying the intent 
of Phase I, Round I vs. Phase I, Round 2 or Phase 
II sample collection and analysis. There should 
be a discussion on how the number of samples 
proposed for each SWMU/AOC/AAOI and corresponding 
media is adequate to provide statistically 
significant results. Some justification of sample 
numbers is needed. 

continuous split-spoon sampling should be 
conducted to bedrock. Explain the term 
"Representative Soil" in the second sentence of 
the last paragraph. 

· How will head sp·ace analysis be conducted for 
s_oils in the field? How might this analysis 
affect laboratory sample results? Soi-l samples 
should be allowed to reach room temperature before 
analyzing headspace for organic vapors. 

Standard Operating Procedures for the thin wall 
(Shelby) tube sampler or Denison Tube sampler 
should be attached to the Quality Assurance Plan. 

Laboratory Permeability tests should be 
supplemented with Field Permeability tests. 

The term "course-grained" is consistency not 
density of soils. Density is loose. 

Avoid using drilling fluids. What are the 
specific methods and equipment to be used in 
obtaining organic vapor measurements from borings 
and test pits? 

Weather conditions _and depth from which samples 
are collected should be recorded on the test pit 
log. 

Volume 2, Chapter 4, Part A, 
Section 6. 2 .1. 
Tables 6-1 through 6-4 provide 
sampling locations and number of 
samples. Justifications are 
provided in Chapter 3 - FIWP. 

Volume 2, Chapter 4, Part A, 
Table 6-1, "Representative 
soil" removed. 
Volume 2, Chapter 4, Part A, 
Section 6.2.11 

Volume 2,_Chapter 4, Part A, 
Section 6.2.1.1. 

Both being done. 

11 course-grained 11 removed. 

Volume 2, Chapter 4, Part A, 
Section 6.2.1; 6.2.1.3, and 
6.2.3.2. 

Volume 2, Chapter 4, Part A, 
Figure 6-3; Section 6.2.3.2. 
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18. Page 6-9: Soil samples should not be collected from the 
backhoe or from stock piles. Criteria for test 
pit sampling must be described and sampling should 
be conducted by tube samplers or hand core 
samplers from within the walls. The proposed 
method of scraping walls onto trays causes 
excessive sample aeration. · 
Where pit depths are considered unsafe, drilling 
equipment should be used to obtain samples prior 
to excavation, if necessary. Surficial sampling 
should be done by tube samplers or hand corers at 
a distance below the surface of at least six 
inches. Samples collected.for volatiles analysis 
should be containerized first, then semi-volatiles 
and finally, metals. 

19. Page 6-10: How will appropriate screen slot size and filter 
pack be determined? . The well screen sl_ot size 
should be smaller tha~ the filter packing. 

20. Page 6-11: Well development should not be by air lift 
methods. The proposal should provide criteria for 
determining the adequacy or success of well 
development such as five (5) nephelometric units. 

21. Page 6-14: Wells that are pumped dry should be sampled after 
recharge and not pumped again. 

Prior to the sampling event (purging wells) wells 
should be checked for immiscibles and samples 
collected where present. Procedures for 
conducting this check and sample collection should 
be described in the proposal. Refer to the EPA 
Ground Water Monitoring Technical Enforcement 
Guidance Document, S_eptember 1986 pp. 100-102. 

Bailers and cords should have techniques described 
which prevent contact with the ground. 

If pumping three volumes takes more than 30 
minutes, pumping should continue until three 
volumes have been evacuated unless an excessive 
amount of time is required. 

Polyethylene tubing may introduce pthalates into 
the 'groundwater. Also, contaminants present in 
the groundwater may be absorbed by the 
polyethylene tubing. Since the tubing is to be 
decontaminated, tubing constructed of a more inert 
material, such as teflon, should be utilized. A 
more inert material should be utilized for the 

Samples will not be collected 
from test pits. 

Volume 2, Chapter 4, Part A, 
Section 6.2.7. 
Air lift will not be used 
Volume 2, Chapter 4, Part A, 
Section 6.2.7.1. 
Volume 2, Chapter 4, Part A, 
Section 6.2.7.2. 

Volume 2, Chapter 4, Part A, 
Section 6.2.7.3. 

Volume 2, Chapter 4, Part A, 
Section 6.2.7.2. 

Volume 2, Chapter 4, Part A, 
Section 6.2.7.2. 

Volume 2, Chapter 4, Part A, 
Section 6.2.7.2. 
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bailer suspension line. surgical gloves should be 
discarded between sampling stations. 

22. Page 6-15: What is the •standard Analytical Solutionn to be 
used in analyzing slug-test data? EPA's standard 
is listed in SW-846. 

The procedures described in the second· paragraph 
for minimizing the effect of any potential 
constituent stratification in the water column of 
the well would excessively agitate samples causing 
volatilization of compounds. Sample bottles should 
be completely filled at one time. 

23, Page 6-16: How will survey points on riser pipes be marked? 

24. Page 6-17: 

In the Surface Water Sampling Procedures section, 
the proposal should explain how sample depths 
relate to the results of the physical hydrologic 
investigation. Dip or grab sampling should be 
used. The proposed method including compositing 
should not be used for volatile compound analyses. 
Where compositing is justified the proposal should 
also describe efforts to have samples maintain 
approximately equal amounts of sediment. In 
general, the proposal should describe how sampling 
techniques are related to the results of the 
preliminary bed sediment evaluation. Methods 
which yield representative samples and are more 
versatile could be proposed initially. 

Tygon tubing must not be used to collect 
environmental samples. The type of material which 
the tubing and equipment is made from that is 
acceptable will depend upon the compounds being 
collected. Each type of compound (volatiles, 
semivolatiles, metals, etc.) will require a 
sampling procedure that is unique to that 
compound. 

The proposal should more clearly describe sample 
collection procedures for volatile organic sample 
analyses in the field (head space) versus 
laboratory analysis. Soil sampled for volatiles 
should not be tamped down. This tends to release 
volatiles. 

Maximum/minimum thermometers should be used in 
containers used for shipping samples and values 
recorded; Shipping samples within two (2) days 
~ay not suffice for hexavalent chromium (and 
cyanide when sulfide is present). Maximum holding 
times are 24 hours for these situations. Holding 

Volume 2, Chapter 4, Part A, 
Section 6.2.7.4. 

Volume 2, Chapter 4, Part A, 
Section 6.2.7.2. 

Volume 2, Chapter 4, Part A, 
Section 6.2.8. 

Section 6.2.9. 

Peristaltic pump will not be 
used. 

Volume 2, Chapter 4, Part A, 
Section 6.3. 

Volume 2, Chapter 4, Part A, 
Section 6.3. 
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time is that period from sample collection (and 
extraction where applicable) to sample analysis. 
Consequently, minimum shipping times are not 
relevant and the proposal should be modified to 
reflect these concerns. 

25. Page 6-18: The proposal should describe the •inert• material 
in commercial terms if necessary. 

26. Page 6-21: The composition of the decontamination solution to 
be utiliied should be •tated. The rinse with 
pesticide-grade acetone should be followed with a 
rinse of pesticide-grade hexane and the equipment 
wrapped in foil as opposed to plastic bags. 

27. Page 6-22: The proposal must provide criteria for determining 
whether these or other materials are hazardous 
wastes. Hazardous wastes must be handled and 
managed in accordance with subtitle c of RCRA. 
Discharging liquid drilling·spools on the ground 
should not occur. 

28. Table 6-1: Semi-volatile samples (liquid) should be collected 
in (l) one-gallon or (2) one-half gallon amber 
glass bottles with teflon lined lids. Samples 
must be shipped in accordance with local, state, 
and federal government regulations. 

l'!inimu111 sample volume· requirements should be 
included in this table. EPA document SW-846 
contains tables on required containers, pre
servation techniques and holding times and should 
be included in the proposal. These tables are 
more specific and comp·rehensive than those sub
mitted especially with respect to preservation 
techniques and should be followed •. 

The analytical method, holding time, preservative, 
and container type should be listed for 
herbicides, organophosphorus pesticides and 
2, 3, 7, 8-TCOO. . 

29. Page 9-1: The Plan must specifically identify what analysis 
will be performed by the lab. A method reference 
table that lists. all ·analyses· to be performed 
should be provided. 

The fingerprint• compounds must be identified 
along with proposed analysis procedure, QA 
objectives and detection limits. 

Vol~me 2,.Chapter 4, Part A, 
Section .6.3.· 

Volume 2, Chapter 4, Part A, 
Section 6.8.4. 

Volume 2, Chapter 4, Part A, 
Section .6.8~5. 

Volume 2,.Chapter 4, Part A, 
Table 6-5. 

Section· 6. 3 

Table 6.-5 

Table 6-5. 

Volume 2, Chapter 4, .. Part B, 
Tables 9.1 through 9.10. 

Volume 2, Chapter 4, Part B, 
P_age 9-1 and Appendix .B. 



I 
I 
I 
1-
I 
I 
I 
I 
I 
I 
I 

28 

30. Page 10-1: The Data validation should be performed by an 
independent entity rather than by the data 
reduction consultant. 

The EPA Region I Laboratory Data Validation 
Functional Guidelines for Evaluating Organic 
Analyses, February 1, 1988 and Region I Laboratory 
Data Validat'ion Functional Guidelines for 
Evaluating Inorganic Analyses, June 13, 1988 must 
be used for all data supplied for Region I 
activities. The guidelines must be followed as 
closely as possible. 
The format and deliverables specified.in the· 
guidelines must be provided for the data. The 
procedures specified in the guidelines are not 
always followed exactly if the Contract Laboratory 
Program was not utilized, but the validators must 
develop guidelines to provide the required report 
to Region I. 

31. Page 11-1: The number and sampling locations of quality 
control samples i.e., field duplicates and matrix 
spike pairs or laboratory control samples should 
be detailed in table form. A rationale should be 
provided which links the planned QC samples with 
the sampling locations and QA objectives to be 
detailed in Section 5 of the Quality Assurance 
Plan. 

32. Page 14-1: Procedures used to assess precision, accuracy, 
representativeness, and completeness for lab 
analyses should be defined. 

33. Page 15-1: Procedures for correcting deficiencies should be 
outlined for field and lab activities. This 
section is too vague. 

., 

Volume 2, Chapter 4, Part A, 
Section 10 ~ 3 • 

Section 10. 3 

Vol~me 2, Chapter 4, Part A, 
Table 11.-1. 

Section 11.1. 

Volume 2, Chapter 4, Part A, 
Sectton 14. · 
Volume 2, Chapter 4, part A, 
Section 15. 
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Volume 4 - Health and satetv Plan 
The following comments were developed for EPA by an outside 
contractor. They are incorporated in this review for 
completeness only, and are suggestions not requirements. 
The topics discussed, generally comply with the current 
Federal Regulations under 29 CFR Part 1910.20. Under EPA's 
current policy regarding RCRA Corrective Action sites there 
is no approval mechanism for Health and Safety Plans, 
although.a plan must be in effect during corrective action 
activities. 

1. Page 2-1: Key personnel must be clearly identified in each 
contractor•• Health and Safety Plan including an 

2. Page 2-3: 

3. Page 4-4: 

4. Table 4-4: 

5. Page 5-3: 

6. Page 6-3: 

7. Page 7-2: 

a. Attachment 

9. Attachment 

alternate Site Safety Officer (SSO), · 

Site Safety meetings,•• detailed in Section 5.13 
should be included under the site safety officer 
responsibilities. The SSO, with approval from the 
Health and Safety Officer, is also responsible for 
upgrading or downgrading personal protective 
equipment depending upon daily site conditions and 
air monitoring results. 

This section identifies both snakes and ticks as 
potential hazards. It is recommended that steel 
toe/steel shank work boots be a requirement, not 
an option, as stated in Attachment H. 

OSHA has established Permissible Exposure Limits 
(PELS) for Acetone, Methylene Chloride and 
Chrysene which are lower than the Threshold Limit 
Values (TLVs). The federal regulations require 
that the lower value, or PELS, to be used as the 
recommended exposure levels, 

A separate chain of co_:Mland should be established 
to include notification of the Health and Safety 
Officer in the event that drums or other 
potentially hazardous substances are discovered in 
the field. This would ensure the health and 
safety of personnel aside from the demands of the 
project. 

Air monitoring equipment calibration _should be 
recorded daily in the Project Safety Log. 

The personal protective equipment for Level C 
should specify the appropriate respirator 

. cartridges. 

B: OSHA requires a confined space entry permit 
for all work conducted in a confined space. Since 
a test excavation can be defined as a confined 
space if personnel work within the excavation, 
these guidelines should include a copy of the OSHA 
confined space entry permit. 

E: This attachment should make a distinction 
between a minute deer tick, and the larger, more 
recognizable species. Clearly, both species 
present hazards to human health, however, only the 
smaller deer tick poses a serious health risk by 
transmitting Lyme's disease. This section, at a 

minimum should stress tick identification, 
personal precautions, and symptoms of Lyme's 
disease. 

Table of Contents and Page 2-3 revised 

Page 2-3 revised 

Page 4-4 and Attachment H revised 

Table of Contents, Page 4-2, and 
Table 4-4 revised 

Page 5-3 revised 

Page 6-1 revised 

Page 7-2 and Attachment H revised 

Attachment B revised 

Attachment E revised 
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minimum should stress tick identification, 
personal precautions, and symptoms of Lyme's 
disease. 

volumes - Risk Evaluation workplan 
The Risk Evaluation workplan does identify the major topical 
areas required for the preparation of a Risk Assessment and the 
development of Media Protection .Standards (MPS). However., the 
proposal provides limited detail to demonstrate that the proposed 
methodology complies fully with agency guidance. 

The proposal strongly relies on the use of indicator chemicals 
and classes of compounds as the underlying basis for risk 
characterization at the site. While the use of indicator 
compounds to characterize risk at the site ID.Al! be appropriate, 
the screening criteria identified in the proposal could result in 
the underestimation of human health and environmental risk. 
In addition, the extensive use of compound classes for risk 
analysis, as suggested in the workplan, does not appear 
warranted. EPA has published toxicity data for an extensive list 
of chlorinated and nonchlorinated organics, metals, pesticides, 
and inorganic compo.unds. The need to evaluate compound classes 
may only be appropriate in certain instances, i.e., polyaromatic 
hydrocarbons, using benzo(a)pyrene as an indicator compound for a 
class of compounds. Risk calculations can be completed rapidly on 
a compound-by-compound basis by employing standardized 
spreadsheet techniques; hence there is probably little or no need 
to group compounds together. 

The type and quality of. environmental. ~amples collected and 
analyzed during the RFI will have a significant impact on the 
quality of the baseline risk assessment. It is suggested that 
EPA's "Risk Assessment Guidance for Superfund" (OSWER 9285.701A), 
which updates the 1986 superfund PUblic Health Evaluation Manual, 
be consulted during the review of our comments. The need for the 
risk assessment team to interact with the environmental sampling 
team~ major site activities begin is very important. 
It is essential that data quality objectives be defined to avoid 
costly repetitive sampling during the RFI. 

SPECIFIC COMMENTS: 

1. The Proposal must include detailed descriptions for 
methodologies, at a minimum, to·1 1,) characterize 
carcinogenic and non-carcinogenic effects where standards 
and/or health-based criteria do not exist; 2.) characterize 
human health and environmental risk (approach to 
calculations, etc.); and 3.) propose media protection 
standards. 

PHERE comments have been addressed 
at the end of this checklist. 
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The use of the word "target" seems to be overused; 
it may be confusing. How about the word 
"indicator" or "candidate" in order to minimize 
possible· confusion. 

Section 2.3.2 - The methodology proposed tor 
eliminating compounds from further consideration 
during the risk characterization phase will 
probably result in an underestimation of human and 
environmental risk. 

The elimination of all compounds detected in one 
environmental medium and within one order of 
magnitude of detection may result in the loss of 
significant risk information. There are many 
standards and health based criteria that approach 
analytical detection limits. 

The elimination of compounds from further 
consideration due to their presence at or below 
background levels may also be inappropriate. 
According to Region l's Supplemental Risk 
Assessment Guidance, careful consideration should 
be given to naturally occurring levels of metal 
con.tamination in soils and ground water upgradient 
-of the site. Other pollutants (man-made) that 
were detected in background samples upgradient of 
the site should be strongly considered as target 
compounds for risk characterization. 

The elimination of compounds based upon comparison 
to background levels is not considered acceptable. 
Important information regarding risk to human 
health or other environmental receptors may be 
prematurely eliminated from further consideration. 
dur_ing the risk assessment. 

3. Page 2-6; The grouping of chemicais in classes may only be 
appropriate under limited circums~ances. While the 
1986 EPA guidance suggests the use of the 
approach, there is no mandatory requirement to do 
so. An important factor to consider for indicator 
compounds is the potential loss of important 
information regarding human or environmental risk. 

4. Page 2-12: Section 2.6 lists the potential exposure routes 
which will be evaluated. Ingestion of biota and 
ingestion of surface water due to recreational 
activities should be included. Dermal contact 
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6. Page 2-14: 

7. Page 2-15: 

a. Page 2-11: 

9. Page 2-18: 
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with surface water is probably a more realistic 
route than contact with-ground water. 

The term "health protective" must be better 
defined and explained. References to specific 
tables, criteria, methodologies will be helpful. 

While the use of measured or estimated 
concentrations of indicator chemicals may be 
acceptable, the validation of dispersion models 
must be included in the Risk Assessment report. 
There is reference to "representative" data to 
characterize actual or potential exposure point 
concentrations - what does this mean? 

The authors propose using the median or 75th. 
percentile concentration for the estimation of 
exposure point concentrations. Neither of these 
values accounts for realistic worst case 
exposures. 

A health conservative approach might use the 95th 
percentile or maximum concentration to assess 
potential worst case exposure and the arithmetic 
or geometric mean to address the most probable 
scenario, 

The manner in which data below the detection limit 
are treated may affect the magnitude of the final 
exposure point concentrations. 

Paragraph 2 in Section 2.6.3 contr~dicts the 
discussion on page 2-14 about estimating exposure 
point concentrations. Page 2-14 discusses the use 
of the median or 75th percentile, Page 2-15 
indicated that the methodology has yet to be 
finalized and may use other statistical estimates 
instead, 

Reference to determining excess cancer is limited 
to Class A, Bl, and B2 carcinogens. Class C 
carcinogens may require some discussion in the 
risk assessment, especially under the topic of 
uncertai~ty. 

The plan for evaluating ecological impacts should 
be described in greater detail. It is unclear how 
exposure point concentrations will be used to 
evaluate "the potential for adverse effects to the 
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Buslon, MA 02114 

Dear Mr. BACCAglta: 

r. Pr 

CIBA-GEIGY 

CI!'.A·Gf.It::Y is pleased to submit the revi:1ed RCP.A Fticili.ty Inyest.igac:iu,1 
Propoaal £o,: the Cr~nscon, R.!11.>tlt: I.sland s1t:e. Thf.s docLunent- h o·.cg:i.ni..~:sd in 
ch-reE\ •,~)lumes: 

• Volume I ecnt:.!lim: the Curten"t Asse~.!lrcent Swmr.a:i:y Rc;pun. 
(Chaµt:,;::i; l), die Scnug1c PlAn (Chapte.r 2), and. th-. Fsdlity 
investigation "Werk Pl.an (Cho.pte.r 3). 
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o VulWlle 3 cont:a.in~ r.h~ H~alth and Safety Guidelin~c (Chapter 5), 

T11 .. L",;vised proposal has addres:s{ld daficiencico identified by U!iEFA. A 

checklist id<.ntifying CIBA-GEIGY':,; n:sponse ta USEPA's ~ommancs h onc1oe(!d 

F. 1 

· (rvo r.op:l.Els). f•or most <:ollllI!onts, the locll.tion cf the re$pon.se: is giv.,,11 ( .. . e;. 
Voh:.:11e n1.1111ber, Chapter mu:,bo;:L", a11tl Seer.ion number). Ct>n!mtint.i; t:pecit"ic to the 
PHERE portion of tho ~trat:egic Plan (Chapr.er 2) wex:e dddt·t:$:::;,:,U incl.ependen.:1y 
and ll.t"C · £0\lnd at: ct,e ,::!'11.l of t:he checkl1ar.. 

As discussed :/.n your !1arch 29. 1990 r.e.l~phone convorsat:ion, fov.r Colllple.te 
proposals ha.v0 baen enclo.!:cd for your revlew. Additiow,1.l copies are .''iVRil::tbla 
t1nd will bt: si::ac. Lo yoi.J. at. your r4>.rp.1"st. 

If you hii.vi:: a11J <tl!i,!.~r;tc,ns or co!:l:lleni;s r0&9rcl.ing thQ contents of this dc.:;w:11::f:C. 
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Environmental Protection Department 

CIBA-GEIGY Corporation 
Ardsley, New York 10502-2699 
Telephone 914 478 3131 

March 30, 1990 

Mr. Frank Battaglia 
USEPA, Region I 
Waste Management Building 
90 Canal Street 
Boston, MA 02114 

Dear Mr. Battaglia: 

CIBA-GEIGY 

CIBA-GEIGY is pleased to submit the revised RCRA Facility Investigation 
Proposal for the Cranston, Rhode Island site. This document is organized in 
three volumes: 

• Volume I contains the Current Assessment Summary Report 
(Chapter 1), the Strategic Plan (Chapter 2), and the Facility 
Investigation Work Plan (Chapter 3). 

• Volume 2 contains the Quality Assurance Documents (Chapter 4) 
in two par.ts -- the Data Collection Quality Assurance Plan 
(Part B) -- as well as appendices appropriate to the Quality 
Assurance Documents. 

e Volume 3 contains the Health and Safety Guidelines (Chapter 5). 

The revised proposal has addressed deficiencies identified by USEPA. A 
checklist identifying CIBA-GEIGY's response to USEPA's comments is enclosed 

·(two copies). For most comments, the location of the response is given (e.g. 
Volume number, Chapter number, and Section number). Comments specific to the 
PHERE portion of the Strategic Plan (Chapter 2) were addressed independently 
and are found at the end of the checklist. 

As discussed in your March 29, 1990 telephone.conversation, four complete 
proposals have been enclosed for your review. Additional copies are available 
and will be sent to you at your request. 

If you have any questions or comments regarding the contents of this document, 
please contact me. 

yours, 

James E. Crowley 
Project Coordinator 

jc\41 
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CORPORATION 

March 30, 1990 

Mr. Frank Battaglia 
U.S. Environmental Protection Agency 
J.F.K. Federal Building · 
Boston, MA 02203-2211 

Dear Mr. Battaglia: 

Enclosed is a copy of our response to the regulatory comments received January 25, 1990 
on the CIBA-GEIGY facility, Cranston, Rhode Island, Volume 5 of the RCRA Facility 
Investigation Proposal, CIBA-GEIGY Facility, Cranston, Rhode Island submitted 
September, 1989. The responses are listed in bold type directly under the regulatory 
comments noted above it in quotes. 

Mr. Mark Houlday, of Woodward-Clyde Consultants, has requested that we send you a clean 
copy of this document under a separate cover. 

Sincerely, 

Thomas C. Marshall, Ph.D. 
Manager, Risk Management Services 

Enclosures 

cc: Marty Bernstein 
Jim Crowley 

ep 

Regional Office 

312 Directors Drive • Knoxville, Tennessee 37923 • 615-690-3211 

IT Corporation is a wholly owned subsidiary of International Technology Corporation 
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RESPONSE TO COMMENTS ON THE RISK EVALUATION WORKPLAN 
CIBA-GEIGY, CRANSTON 

Specific Comments: 

1. "The proposal must include detailed descriptions for methodologies, at a 
minimum, to; 1.) characterize carcinogenic and non-carcinogenic effects 
where standards and/or health-based criteria do not exist; 2.) charac
terize human health and environmental risk (approach to calculations, 
etc.); and 3.Y propose media protection standards." 

Response: The methodogies used to characterize carcinogenic and 
non-carcinogenic effects where standards and/or health-based 
criteria do not exist, is discussed in Section 1.5.9.3. A detailed 
description of methodologies used to characterize human health and 
environmental risk is given in Sections 1.5.9.1 and 1.5.9.2, 
respectively. The proposed Media Protection Standards are discussed 
in Section 2.5. 

2. "The use of the word "target" seems to be overused; it may be confus
ing. How about the word "indicator" or "candidate" in order to minimize 
possible confusion." 

Response: The use of the word "target chemical" has been defined in 
Section 1.5.5.2 of the text and its use has been limited to that 
definition. 

"The elimination of all compounds detected in one environmental medium 
and within one order of magnitude of detection may result in the loss of 
significant risk information. There are many standards and health-based 
criteria that approach analytical detection limits." 

Response: These criteria for eliminating compounds have been 
deleted. 

"The elimination of compounds from further consideration due to their 
presence at or below background levels may also be inappropriate. 
According to Region I's Supplemental Risk Assessment Guidance, careful 
consideration should be given to naturally occurring levels of metal 
contamination in soils and ground water upgradient of the site. Other 
pollutants (man-made) that were detected in background samples upgradient 
of the site should be strongly considered as target compounds for risk 
characterization. 

The elimination of compounds based upon comparison to background levels 
is not considered acceptable. Important information regarding risk to 
human health ·or other environmental receptors may be prematurely 
eliminated from further consideration during the risk assessment." 

Response: The elimination of compounds based on comparison with· 
background samples has been addressed in the EPA Risk Assessment 
Guidance for Superfund 1 Vol. 1: Human Health Evaluation Manual 
(HHEM) (1989) and the EPA Region I Supplemental Risk Assessment 
Guidance for the Superfund Program (1989) and is discussed in 
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Section 1.5.5.2 of the Work Plan. The guidance given in the HHEH 
states that naturally occurring chemicals which are not 
significantly different from the background samples may be 
eliminated as Constituents of Concern. Naturally occurring 
chemicals found on site should be considered in the risk assessment 
if "detected at levels significantly elevated above naturally_ 
occurring levels of the same chemicals." The Region I guidance does 
not specify how. to evaluate the background data; however, it does 
state that "naturally occurring contamination (e.g. inorganics in 
soil) and contaminants detected in sample blanks, should be 
carefully considered when selecting contaminants of concern." 
Therefore, both documents state that naturally occurring chemicals 
which are below background levels can be eliminated as Constituents 
of Concern. Naturally occurring chemicals should only be included 
after careful evaluation of the data. Anthropogenic compounds found 
in the background samples will be strongly considered as 
Constituents of Concern. 

3. "The grouping of chemicals in classes may only be appropriate under 
limited circumstances. While the 1986 EPA guidance suggests the use of 
the approach, there is no mandatory requirement to do so. An important 
factor to consider for indicator compounds is ·the potential loss of 
important information regarding human or environmental risk." 

Response: The perceived emphasis on grouping of chemicals by 
chemical structure and properties has been eliminated by changes in 
Section 1.5.5.3. 

4. "Section 2.6 lists the potential exposure routes which will be evalu
ated. Ingestion of biota and ingestion of surface water due to recrea
tional activities should be included. Dermal contact with surface water 
is probably a more realistic route than contact with ground water." 

Response: Recommended changes are in Section 1.5.7 

5. "The term "health protective" must be better defined and explained. 
References to specific tables, criteria, or methodologies will be 
helpful." 

Response: The term "health protective" is defined in Section 
1.5.8.1 and appropriate references will be included. 

6. "While the use of measured or estimated concentrations of indicator 
chemicals may be acceptable, the validation of dispersion models must be 
included in the Risk Assessment report. There is reference to "repre
sentative" data to characterize actual or potential exposure point con~ 
centrations - what does this mean?" 

Response: The discussion of the type of data used to estimate the 
concentration of Constituents of Concern has been expanded (Section 
1.5.8.1). Validation of dispersion models will be included in the 
Risk Assessment Report. 
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"The authors propose using the median or 75th. percentile concentration 
for the estimation of exposure point concentrations. Neither of these 
values accounts for realistic worst-case exposures. 

A health conservative approach might use the 95th percentile or maximum 
concentration to assess potential worst case exposure and the arithmetic 
or geometric mean to address the most probable scenario." 

Response: The type of statistical analysis to be used in the risk 
assessment will be decided on the basis of the data distribution, 
following the guidelines given in the EPA Methods for Evaluating the 
Attainment of Clean Up Standards, Volume 1: Soils and Solid Media 
(1989). The estimation of the exposure point concentrations for the 
potential worst-case exposure and the· most probable scenario 
(Section 1.5.8.1) have been changed to follow the guidance given in 
the IDIEM (EPA, 1989). 

"The manner in which data below the detection limit are treated may 
affect the magnitude of the final exposure point concentrations." 

Response: Samples which are below detection will be evaluated based 
on the guidance given in the EPA Region I guidance. A discussion on 
the t~eatment of these samples are included in Section-1.5.8.1 of 
the Work Plan. 

7. "Paragraph 2 in Section 2.6.3 contradicts the discussion on page 2-14 
about estimating exposure point concentrations. Page 2-14 discusses the 
use of the median or 75th percentile. Page 2-15 indicated that the 
methodology has yet to be finalized and may use other statistical 
estimates instead." 

Response: See response to Comnent 6 and Section 1.5.8.1. 

8. "Reference to determining excess cancer is limited to Class A, 81, and 82 
carcinogens. Class C carcinogens may require some discussion in the risk 
assessmen_t, especially under the topic of uncertainty." 

Response: Class C carcinogens are addressed in Section 1.5.9.1.1. 

9. "The plan for evaluating ecological impacts should be described in 
greater detail. It is unclear how exposure point concentrations will be 
used to evaluate "the·potential for adverse effects to the environment ... 

·for the various media and related receptors"." 

Response: The plan for evaluating ecological impacts is discussed 
in greater detail in Section 1.5.9.2. 

10. "The final bulleted item under Section 2.7.3 "Standards Comparison" calls 
for comparison of exposure point concentrations to "proposed guidelines 
developed in cases where no such standards, guidelines, or policies exist 
for the site-related chemical." No plan is presented for the development 
of guidelines for chemicals having no established criteria. However, the 
Consent Order (part I.D.5.e) calls for proposed methods to assess the 
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toxicity of these chemicals and for characterizing the carcinogenic and 
noncarcinogenic effects." 

Response: A plan for the development of guidelines for chemicals 
having no established criteria is included in Section 1.5.9.3. 

11. "Media Protection Standards must be developed on a compound specific 
basis and must take into account the potential effects of multi-media 
exposure of several constituents. The Work Plan does not provide enough 
detail to evaluate the adequacy of the plan. 

Response: The procedure for developing Media Protection Standards 
are described in greater detail in Section 2.5. 
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10. Page 2-19: 

11. Page 3-l: 

33 

environment ••• for the various media and related 
receptors". 

The final bulleted item under Section 2.7.3 
•standards Comparison• calls for comparison of 
exposure point concentrations to "proposed 
guidelines developed in cases whe·re no such 
standards, guidelines, or policies exist for the 
site-related chemical". No plan is presented for 
the development of guidelines for chemicals having 
no established criteria. However, the Consent 
Order (part I.D.S.e) calls for proposed methods to 
assess the toxicity of these chemicals and for 
characterizing the carcinogenic and 
noncarcinogenic effects. 

Media Protection Standards must be developed on a 
compound specific basis and must take into account 
the potential effects of multi-media exposure of 
several constituents. The Work Plan does not 
provide enough detail to evaluate the adequacy of 
the plan, 

volume 6 - Analytical services Quality Assurance Manual 

l. The third page states that volume 6 contains the "U.S. EPA 
contract Laboratory Program standard Operating Procedures 
(SOPs) to be Utilized for the Analysis of Appendix IX 
Samples"·. Actually, the SOPs are specific only to the CLP 
analysis of samples for the CLP Hazardous Substance List 
(HSL) organic and inorganic analytes. The HSL does not 
include herbicides, organophosphorus pesticides or 2,3,7,B
TCDD which are all Appendix IX compounds. Consequently, the 
SOPs provided do not address the methods of analysis 
proposed by these compounds. Additionally, these SOPs 
provide QA objectives specific only to CLP analysis methods. 
CIBA-GEIGY· has proposed. the use of methods from SW 846(3rd •. 
ed.), not CLP. The objectives are not the same for both 
methods. 

2. The project-specific precision, accuracy and compl~teness 
goals, as well as analytical methods and detection limits 
must be incorporated into Volume 4, the QA Plan of the RFI 
proposal. · 

Volume 1, Part B 
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RESPONSE TO COMMENTS ON THE RI°SK EVALUATION WORKPLAN 
CIBA-GE!CY, CRANSTON 

Specific Cornments: 

1. "The proposal must include detailed descriptions for methodolc:,gtes, at a 
minimum, to; 1.) characterize carcinogenic and non-oaroinogenic effects 
where standards and/or health-based criteria do not exist; 2.) charac
terize human health and environmental risk (approach to calculations, 
etc.); and 3-1 propose media protection standards." · 

Respon3e: The methodogies used to characterize carcinogenic and 
non-carcinogenic effect3 where standards and/or health~based 
criteria do not extst, is discussed in Section 1.5.9.3. A detailed 
description of methodologies u~ed to characterize human health and 
environmental rbk is given in Sections 1.5.9.1 and 1.5.9.2, 
respectively. The proposed Media Protection Standards are d1seus~ed 
in Section 2.5. 

2. "The use of the word "target" seems to be over-used; it may be confus
ing. How about the word "indicator" or "candidate" in order to minimize 
po:ssible confusion." 

Response: The use of the word "target oheniical" has been defined in 
Seat!on 1.5.5,2 or the text and its use has been limited to that 
def'inition. 

"The elimination of all compounds detected in. one environrnental medium 
and within one order of magnitude or detection may re~ult in the loss of 
significant risk information, There are many standards and health-based 
criteria that approach analytical detection limits." 

Response: These criteria for eliminating compounds have been 
deleted. 

11 The elimination of' compounds from further considet'ation due to their 
presence at or below background leiels may also be inappropriate. 
According to Region I's Supplemental Risk Assessment Guidance, careful 
consideration should be given to naturally occurring levels of metal 
contamination in soils and ground water upgradient of the site. Other 
pollutants {man-made) that were detected in background samples upgradient 
of the 3ite should be strongly considered as target compounds for risk 
characterization. 

The ellmlnatlon of compounds based upon comparison to background levels 
is not considered acceptable. Important information regarding risk ta 
hwnan health or other environmental receptors may be prematurely 
eliminated from further consideration during the risk assessment,'' 

Response: Toe el1.m1na.t1on of compounds based on comparison with 
. background samples has been addressed in the EPA Hi.isle AaBeBmnent 

Guidance for Su rf'und Vol. 1: Human Health Evaluation Manual 
(HHEM) 19 9) and the EPA Region I Supplement~! Riak ABsessment 
Guidance f'or the Superfund Program (1989) and is di~au::i::ied in 

RSK3010(1) 
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) 11. 
~Section 1.s . .,.2 or the Work Plan. The guidance given in the HHEK 

states that naturally occurring chemicals which are 
significantly different from the background sample ma e 
eliniinated as Constituents of Concern. Naturally occurring - l 
chemicals found on site .shou_ld be conddered in the risk assesSJ;Dent L 
if "detected at levels significantly eleyat~d above naturally . 
occurring levels .or the sanie chemicals." ThTRegton !-'guidance-does -
not specify how to evaluate the background data;. how~ver, it does 
state that "naturally occurring oontamination (e.g. inorganics in 
-soil) and contaminants detected in sample blanks, should be 

;AJC ( '-"Of'i.. \ • 
r~ carefully considered when selecting contaminants or concern." 

G"u.urN/'/ (Therefore, both documents ~tate that::;,0._aturally occurring chemicals 
Y which are below background levelsg~e el!minated as Constituents 

of Concern. Naturally occurring c~~icals should only be included 
after caref'ul evaluation of the data'.. · Anthropogenic compounds found-

• I 
in the background samples will be s'rongly considered M 

Constituent.s of Concern. · ~ . 

3. "The grouping of chemicals in classes may only-be-appr:opr-iate-under:
limited circumstances. While the 1986 EPA guidance suggests the U$e of 
the approach, there is no mandatory requirement to do so. An important 
factor to consider for indicator compounds !s the potential loss or 
important information regarding human or environmental risk.'' 

Response: The perceived empha::ib on grouping of chemicals by 
chemical structure and propertie3 has been eli.lninated by changes in 
section 1. 5. 5. 3. 

4. "Section 2. 6 lists the potential exposure routes which will be evalu
ated. Ingestion of biota and ingestion of surface water due to recrea
tional activities should be included. Dermal contact with surface water 
is probably a more realistic route than contact with ground water." 

Re:sponse: Reoomnended ohanges are in Seotion 1.5.7 

5, "The term "health protective" must be better defined and explained. 
References to specific tables, criteria, or methodologies will be 
helpf'ul, 11 . 

Response: The term "health protective" is defined in Section 
1.5.8.1 and appropriate-references will be included. 

6. "While the use of measured or estimated concentrations of indicator 
chemicals may be acceptable, the validation of dispersion models must be 
included in the Risk Assessment report. There is reference to "repre
sentative" data. to characteri-ze actual or potential exposure point con
centration.s - what does this mean?" 

Re5pon.se: The diBcUBa!on of the type of data 1JJSed to es ti.mate the 
concentration of Constituenta of Concern haa been expanded (Section 
1.5.8.1). Validation of dispersion mod~l~ will be included in the 

.Risk Assessment Report. 

RSK3010{2) 
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7. 

"The authors propose using the median or 75th, percentile concentration 
for the estimation of exposure point concentrations.· Neither of these 
values accounts for realistic worst-case exposures, 

A health conservative approach might use the 95th percentile or-maximum 
conoentration to assess potential wont case exposure and the arithmetic 
or geometric mean to address the most probable scenario." 

Response: The type or statistical analysis to be used in the risk 
. as~essment will be decided on the basis of the data distribution, 
following the guidelines given in the !PA Methods for Evaluating the 
Attainment of Clean Up Standards, Volume 1: sons and Sol!d Media 
(1989), The estimation of the exposure point concentrations for the 

. potential worst-M!e exposure and the most probable soenar-io 
(Section 1,5,8.1) have been changed to rollow the-guidance given 1n 
the HHEM {EPA, 1989}. 

"The manner in which data below the detection limit are treated may 
affect the magnitude or the final exposure point concentrations.,, 

Response: Samples which are below detection will be evaluated based 
on the guidance g1.ven in the EPA Region I guidance. A discussion on 
the treatment of the3e samples are included in Section 1.5.8,1 of 
the wo~k Plan. · 

11 Paragraph 2 in Section 2.6.3 contradicts the discussion on page 2.14 
about estimating exposure point concentrations. Page 2-14 discusses the 
use of the median or 75th percentile. Page 2~15 indicated that the 
methodology has yet to be finalized and may use other statistical 
estimates instead." 

Response: See response to C01m1ent 6 and Section 1.5.8.1. 

B. "Reference to determining excess cancer i.':I limited to Class A, B1, and B2 
carcinogens. Class C caroinogens may require some discussion in the risk 
assessment, especially under the topic of' uncertainty," 

Response: Class C carcinogen~ are addressed in Section 1.5.9.1.1. 

9. "The plan for evaluating ecological impacts should be described in 
greater detail. It is unclear how exposure point concentrations will be 
u.sed to evaluate 11 the potential for adverse effects to the environment ... 
for the various media and related receptors"." 

Response: The plan for evaluating ecological impacts is dis~ussed 
in greater detail in Section 1.5.9.2. 

10. "The final bulleted item under Section 2.7,3 "Standards Compari.son 11 calls 
for comparison of exposure point concentrations to "proposed guidelines 
developed in cases where no such standards, guidelines, or policies exist 
for the site-related chemical. "r No plan is presented fop the development 
of guidelines for chemioals having no established criteria. However, the 
consent Order (part r.D.5,e) calls for proposed methods to assess the 

RSK3010(3) 
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toxicity of these chemicals and for characterizing the carcinogenic and 
nonoarcinogenic effects.~ 

Response: A plan tor the development or guidelines for chemicals 
having no eatablished criteria is included in Se~tion 1.5.9,3; 

11. "Media Protection Standards must be developed on a compound 3pecific 
bas_is and must take into account the potential effects of mul ti--media 
exposure of several constituents.- The Work Plan does not provide enough 
detail to evaluate the adequacy of the plan. 

Response: The pro~edure tor developing Media Protection Standards 
are described in greater detail in Section 2.5. 

RSK3010(4) 
03/23/90 ~, 
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SECTION 14 

Section No. 14 
Revision No. 4 

Date: 30 March 1990 
Page l of 3 

SPECIFIC PROCEDURES USED TO ASSESS DATA PRECISION, ACCURACY, 

REPRESENTATIVENESS AND COMPLETENESS 

14.1 FIELD PROCEDURES 

The precision of pH, temperature, conductivity, and water - level 

measurements will be assessed by collecting three duplicate measurements per 

every 20 samples. The three measurements will be used to calculate a standard 

deviation. If the standard deviation is greater than the precision objective (see 

Table 5-1); then the instrument will be recalibrated and affected data will be 

After 20 samples have been measured with a given field measurement device, 

the instrument will be checked for accuracy against a standard. Table 14-1 lists 
() \ f-j 

~• , the standards to be used with each of the field instruments. If the instrument 

;;• ,} does not read within the prescribed accuracy objective (see Table 5:..1), it will be 
~ ~ recalibrated and affected data will be qualified. 

-~--< 

14.2 LABORATORY PROCEDURES 
r"' ..,t-<'1 

/ ~ ll._' 

/ '1 

\ The evaluati~n of data precision and accuracy will be based upon procedures 

"-within ~ach_ =W--846 methodolo.gy_. __ ,:~eference~: :~~-~these-methods-are 
summar-1-zed-m Table-5--2.: tc,~J 11, , \ ,,,, S \ ~ .,Jv ,;:; J ~ 

/ .;-, ~ _ / I" \L O 
7 

,~ 1 
'" 0 1- ) 

\ \ r!>"l;.,v .· . -·;i_· . Q '\ ,, ,' q'- /'-"' 
' \ J--, /",.__(:; Ji·"" LI ·, 

Precision , ~ __ ..--...-- L ' 
1 

~... c, .J tJ / ,. 

i' ,-,l ,/' . \ / 

The RPD's of laboratory dup!icates, a~_w~ll _as--those of duplicate/~pike 

recoveries will be evaluated during- th;·assessment under criteria list~ ·in the 

US EPA 's Functional Guidelines for Evaluating Organics (2/ 1 /8/) td Inorgani~s 

(7 / 1/88) Analyses. 
, 
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Accuracy 

Accuracy will be evaluateq through several criteria. The following items will 

be closely examined during the analytical data review: 

1. 

2. 

Surrogate Recoveries (Organic Analyses) 

SW-846 methodologies have established recovery acceptance criteria 

for those parameters. If a surrogate recovery is found to be outside of 

the required specification, the sample will be reanalyzed or reextracted 

by the laboratory to determine if the problem is due to analytical 

techniques or a complex sample matrix. 

Matrix Spike and Matrix Spike Duplicates 

The spike recoveries obtained for representative samples from this site 

will be evaluated in terms of the established guidelines of each method. 

J. Evaluation of Initial and Continuing Calibrations 

The deliverables for all of the SW-846 analyses for this project will 

consist of a full CLP package (its equivalent for the SW-846 analyses). 

The accuracy of all the calibrations will be evaluated. The validation 

procedures which will be used review the percent Relative Standard 

Deviation (RSD) and the percent difference for all of the target 

compounds. If these are found to deviate by more that the acceptable 

limits established by the method (i.e., 25 percent Difference for the 

RF's of all Appendix IX compounds for either volatile or semi-volatile 

analyses), it will be noted during the analytical validation. The extent 

to which the data is affected will be noted. 

cd90-10214 14-2 87X4660 
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4. Additional Criteria Established by the Use of USEPA Data 

Validations 

Internal standard areas, copies of mass spectra, and chromatograms, 

verification of laboratory calculations, and calibrations will also be used 

in the assessment of the accuracy of the data. All of the accuracy 

requirements outlined in the USEPA's Functional Guidelines for 

Evaluating Organics and Inorganics Analyses will be adhered to as part 

of the data validation procedures. 
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PROCEDURES FOR CORRECTING DEFICIENCIES 

Corrective Action may be necessary in the event that data is determined to 

be suspect ·following performance or system audits. Corrective action procedures 

are initiated by the Project Manager with final approval- and acceptance by the 

Quality Assurance Office (QAO). Audits and Corrective Action are discussed 

below. 

AUDITS 

Periodic internal audits are performed to review and evaluate the adquacy of 

the QA Plan, and · to ascertain whether it is being completely and uniformly 

implemented. The Quality Assurance Officer is responsible for such audits. 

The objectives of the audit are: 

o to determine that a quality assurance program has been developed and 

documented in accordance with specified requirements; 

0 

0 

0 

0 

to verify the examination and evaluation of objective evidence that the 

documented program has been implemented; 

to assess the effectiveness of the quality assurance program; 

to identify nonconformance; and 

to verify correction of identified deficiencies. 

Periodic audits may be supplemented by additional audit for one or more of 

the follwoing reasons: 

o When significant changes are made in the Quality Assurance Plan. 

o When it is necessary to verify that corrective action has been taken on 

a nonconformance reported in a previous audit. 

. cd90-10215 15-1 87X4660 
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0 When requested by the wee Project Manager or Quality Assurance 

Officer. 

In order to avoid serious conflicts with activities of the Project and to assure 

the presence of the wee Project Manager or his designated repesentative, the 

QAO notifies the wee Project Manager prior to the audit of the group or activity 

to be audited and of the proposed time and place of the audit. Audits are 

performed on the basis of written checklists or lists of questions prepared prior to 

the audit. During the conduct of the audit, each item on the list is marked with 

one of the following entries: 

S Item is satisfactory 

U Item is unsatisfactory 

X Item is not applicable 

N Item was not audited 

The QAO prepares and submits on Audit Report addressed to the wee 
Project Manager. The Audit Report conforms to. the Standard Audit Report 

Format (Figure 15-1). 

The wee Project Manager prepares and submits. to the QAO a Reply to 

Audit. This Reply includes, as a minimum, a plan for implementing the corrective 

action to be taken on nonconformance indicated in the Audit Report and the date 

by which such correc.tive action will be completed. If the corrective action has 

been completed~ supporting documentation should be attached to the Reply. The 

QAO ascertains (by reaudit or other means) whether appropriate and timely 

corrective action has been taken. Reaudits are conducted and reported in the 

same manner as the original audit. 

Records of all audits are maintained in the Project files. _Records include, as 

a minimum, the completed checklist, the Audit Report, the Reply to Audit, and 

any supporting documents. It_ is the responsibility of the wee Project Manager to 

cd90-10215 15-2 87X4660 
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conform to the established procedures, particularly as to replies to audit reports 

and implementation of such corrective action as may be indicated. 

NONCONFORMING ITEMS, DISPOSITION AND CORRECTIVE ACTION 

Nonconforming Items 

The supervisory and staff personnel will, during the execution of their normal 

activities, make certain that the work is performed in accordance with the 

requirements of the Quality Assurance Plan, established procedures or accepted 

professional practices. Any irregularities and/or deviations will be reported in 

writing to the QAO, the WCC Project Manager and CIBA-GEIGY. Any person may 

originate a report on irregularities and/or deviations. 

The originator of a Nonconformance and Disposition Action Report (NCR) 

will describe his/her findings on the form provided for this purpose (Figure 15-2). 

A nonconformance is defined as a deficiency which renders the quality of an item 

unacceptable or indeterminate. Depending on the nature of the nonconformance, 

the quality of the item in questions may be accepted following an investigation of 

the nonconformance. 

The work which has the· irregularities and/or deviat_ions may be temporarily 

stopped while the nonconformance is being investigated. Quality Assuance 

personnel have the authority to stop the work while the nonconformance is being 

investigated. lf, in the opinion of the WCC Project Manager, Task Leader or other 

appropriate supervisory personnel, the nonconformance does not significantly 

affect the technical quality or use of the work, the work may continue pending 

resolution of the nonconformance. The basis for such decisions will be 

documented as a partial dispostion of the noncoilformance subject to verifiction 

by the QAO. The documentation will include the statement that the decision was 

made prior to continuing with the work. 
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The WCC Project Manager will be responsible for· initiating disposition action 

on all nonconforming items. The procedure will be as follows: 

1. The Project Manager will review the nonconformance and disposition 

action reports and take the necessary action; he will complete the 

disposition section of the report. 

2. The QAO or his/her designee will review, verify and countersign the 

WCC Project Manager's disposition; the Responsible Professional will 

intervene if the disposition is improper. 

3. The completed report will be'filed in the appropriate file. 

The QAO will inform necessary personnel of the disposition of 

nonconformances. 

Corrective Action 

If, the opinion of the QAO a nonconformance is a significant deficiency that 

would seriously affect the technical quality of the project, or if less serious 

deficiencies occur repeatedly, then he shall issue a Corrective Action Report. 

The work affected by a Corrective Action Report (CAR) shall stop until the 

corrective action has been taken and has been verified, and any necessary 

procedure changes implemented. 

The cause of the deficincy will be investigated by the WCC Project Manager 

or his des_igneee and corrective action will be proposed. The CAR shall be 

prepared as a memo. 

The proposed corrective action shall · be approved by the Responsible 

Professiongl and shall be verified by the QAO. 

Follow_-up action. may be accomplished through written communication, re

audit or other appropriate means. 
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QUALITY ASSURANCE REPORTS TO MANAGEMENT 

The wee Project Manager will receive a Quality Assurance Report from the 

QAO once every two months. As appropriate, those reports will include an 

assessment of data accuracy, precision, and completeness, results of audits, 

significant Quality Assurance problems and proposed solutions and resolution of 

any previous problems. Possible modifications to project schedule and the Project 

Quality Assurance Plan will be addressed in those reports. 
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PROCEDURES FOR DOCUMENTING CHANGE 

Conditions encountered in the field often require change in protocol to 

accommodate those conditions. Other types of change may also occur during the 

Facility Investigation. 

Significant changes will be subject to approval by the USEPA and will be 

documented with a change control form. That form will include the nature of the 

change, the reason for the change, the ramifications of the change and any actions 

that may be necessary to account for deficiencies produced by the change. The 

form will be authored by the person or persons who implemented or who will 

implement the change and signed by the WCC Project Manager after approval by 

CIBA-GEIGY. The form will be submitted to the USEPA for review and approval. 
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TABLE >-1 
SUMMARY OF FIELD MEASUREMENT QUALITY ASSURANCE OBJECTIVES 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

Field 
Measurement Instrument Precision Accuracy 

(method) (standard deviation) 

pH Corning + 0.50 + 0.10 
(e lectrometr ic) Model 103 pH units pH units 

Conductivity YSI * + 10% + 5.0% 
(e lectrometr ic) Model 33 of scale of standard 

SCT Meter 

Temperature YSI + l.0°C + 0.5°C 
(e lectrometr ic) Model 33 

SCT Meter 

Organic vapors HNU Not applicable because !. 2 ppm 
(photoionization Model Pl-101 of dynamic conditions of standard 

detector) 

Water level Solinst +0.l0ft + 0.02 ft -
(e lectrometr ic) Model 101 

Water Pressure Hermit data logger 
(electrometric) l 0 psi transducer Not applicable because + 0.05 ft 

50 psi transducer of dynamic conditions + 0.23 ft 

OVA 
Organic Vapors Model 128 Not applicable because ± _ppm 

(flame ionization of dynamic conditions of standard 
detector) 

"' cd90-102T5 Page l of 2 87X4660 

Reporting 
Units 

Standard 
units 

umhos/cm 

degrees 
Centigrade 

parts per 
million 

feet 

feet 
feet 

parts per 
million 
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TABLE 5-1 (continued) 

SUMMARY OF FIELD MEASUREMENT QUALITY ASSURANCE OBJECTIVES 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

Field 
Measurement Instrument 

(method) 

Dissolved Oxygen YSI 
Model 58 

Alkalinity HACH 
Digital Titration Meter 

. 16900-01 

Sulfide HACH 
Hydrogen Sulfide 

Test Paper 
393-33 

Ground Penetrating Geophysical Survey 
Radar Systems 

SIR System 8 

Resistivity ABEM 
Terrameter 

SAS 300 

Refraction Geometrics 

Notes: 

ES1210 
-or

Bison Geopro 
. 8012A 

psi = pounds per square inch 

Precision 
(standard deviation) 

± 0.20 

:tl ppm 

Not applicable 
because of 

dynamic conditions 

NA 

NA 

NA 

NA 

umhos/cm = micromhos per centimeter 

Reporting 
Accuracy Units 

± 0.03 ppm parts per 
million 

.!_0.1 ppm parts per 
million 

.!_0.2 ppm parts per 
million 

NA nannoseconds 

± 2% of readig ohms 
+ 2 digital 
increments 

NA milliseconds 

NA milliseconds 

* = scales cover three ranges: 0-500; 0-5,000; and 0-50,000 umhos/cm 
NA = not available 
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TABLE 6-1 

PHYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 
GEOLOGIC CHARACTERIZATION PROGRAM 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

Estimated 
Sample Sampl Ing Sample Sampling Number of 

Location Study Area Media Method Type Interval Samples Screening 

Boring RW-1 Production Area Sol I/Rock Sp I It Spoon/Core Grab Continuous (ground 54 Visual classification; 
surface to 20 feet organic vapor screening 
into rock) 

3 Geotechnical 
laboratory tests* 

Boring RW-2 Waste Water Soi I/Rock Sp I It Spoon/Core Grab Continuous (ground 54 Visual classification; 
Treatment Area surface to 20 feet organic vapor screen i'ng 

into rock) 
3 Geotechnical 

laboratory tests* 

Boring RW,-3 Warwick Area Sol I/Rock Split Spoon/Core Grab Continuous (ground 54 Visual classification; 
surface to 20 feet organic vapor screening 
into rock) 

3 Geotechnical 
laboratory tests* 

Boring RW-4 Between Production Soi I/Rock Sp I it Spoon/Core Grab Continuous (ground 54 Visual classification; 
and Waste Water surface to 20 feet organic vapor screening 

Treatment Areas into rock) 
3 Geotechnical 

laboratory tests* 

*Geotechnical laboratory tests of soi I samples wi I I include: particle size analysis, bulk density, porosity, and hydraulic conductivity 
for both saturated and unsaturated samples • 

•.. Inf". •n"'IT1 

-



- - - - -

Sample 
Location Study Area Media 

Boring P-19D Waste Water Soi I 
Treatment area 

Bor i ng P-210 Warwick Area Soi I 

Boring P-22D Warwick Area Soi I 

Boring MW-IOS Production Area Soi I 

- - _, - - -
TABLE 6-1 (Continued~ 

PHYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 
GEOLOGIC CHARACTERIZATION PROGRAM 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

Estimated 
Sampling Sample Sampling 
Method Type Interval 

Split Spoon Grab Continuous (ground 
surface to confining 
layer or bedrock) 

Split Spoon Grab Continuous (ground 
surface to confining 
layer or bedrock) 

Split Spoon Grab Continuous (ground 
surface to confining 
layer or bedrock) 

Sp Ii t Spoon Grab Continuous (ground 
surface to 8 feet 
below ground water 
table) 

Number of 
Samples 

· 25 

2 

25 

2 

25 

2 

10 

- -

Screening 

Visual classification; 
organic vapor screening 

Geotechnical laboratory 
tests• 

Visual classification; 
organic vapor screening 

Geotechnical laboratory 
tests• 

Visual classification; 
organic vapor screening 

Geotechnical laboratory 
tests• 

Visual classification; 
organic vapor screening 

*Geotechnical laboratory tests of soi I samples wi 11 include: particle size analysis, bulk density, porosity, and hydraulic conductivity 
for both saturated and unsaturated samp I es. 

-
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Sample 
Location Study Area Media 

Boring MW-10D Production Area Sol I 

Boring MW-11S War.w I ck Area Soi I 

Boring MW-12S Production Area Soi I 

Boring MW-13S Production Area Soi I 

Boring MW-14S Production Area Soi I 

Borlng·Mw-15S Production Area Soll 

cd90-102T1 

- - - - -
TABLE 6-1 (Continued) 

PHYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 
GEOLOGIC CHARACTERIZATION PROGRAM 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

Estimated 
Sampling Sample Samp Ii ng 
Method Type Interval 

Split Spoon Grab Continuous (ground 

-

Number of 
Samples 

25 
surface to confining 
layer or bedrock) 

Split Spoon Grab Continuous (ground 8 
surface to 8 feet 
below ground water 
table) 

Split Spoon Grab Continuous (ground 10 
surface to 8 feet 
below ground water 
table) 

Split Spoon Grab Continuous (ground 9 
surface to 8 feet 
below ground water 
table) 

Spi it Spoon Grab Continuous (ground 10 
surface to 8 feet 
below ground water 
table) 

Split Spoon Grab Continuous (ground 8 
surface to 8 feet 
below ground water 
table) 

- - -

Screening 

Visual classification; 
organic vapor screening 

Visual classification; 
organic vapor screening 

Visual classification; 
organic vapor screening 

Visual classification; 
organic vapor screening 

Visual classification; 
organ i.c vapor screening 

Visual classification; 
organic vapor screening 
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Sample 
Location Study Area Media 

Boring MW-150 Production Area Soll 

Boring MW-16S Production Area Soi I 

Boring MW-16D Production Area Soi I 

Boring MW-17S Warwick Area Soi I 

Boring MW-170 Warwick Area Soil 

cd90-102T1 

- - - - -
TABLE 6-1 (Continued) 

PHYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 
GEOLOGIC CHARACTERIZATION PROGRAM 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

Estimated 
Sampling Sample Sampl Ing 
Method Type Interval 

Split Spoon Grab Continuous (ground 
surface to confining 
layer or bedrock) 

Split Spoon Grab Continuous (ground 
surf.ace to 8 feet 
below ground water 
table) 

Split Spoon Grab Con.ti nuous (ground 
surface to confining 
layer or bedrock) 

Split Spoon Grab Continuous (ground 
surface to 8 feet 
be_low ground water 
table) 

Split Spoon Grab Continuous (ground 
surface to confining 
layer or bedrock) 

Number of 
Samples 

23 

10 

25 

8 

25 

- - - -

Screening 

Visual classification; 
organic vapor screening 

Visual classification; 
organic vapor screening 

Visual classification; 
organic vapor screening 

Visual classification; 
organic vapor screening 

Visual classification; 
organic vapor screening 
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Sample 

Location Identification 

SWMUs 2 
AOC-13 

SWMU-5 

SWMU-6 

SWMU-7 

SWMU-8 

SWMU-9 

and 3, 

cd90,-102T3 

29 Milrch 1990 

B-2A 
B-2B 

B-2C 

SS-5A 
SS-58 
SS-5C 
SS-5D 
SS-5E 

SS-6A 

B-7A 
B-7B 

B-8A 
B-8B 

SS-9A 
SS-9B 
SS-9C 

- -

Media 

Soi I 

Soi I 

Soi I 

Soi I 

Sol I 

Soi I 

- - - - - - -
TABLE 6-2 

,RELEASE CHARACTERIZATION PROGRAM (PHASE 18) 
MEDIA OF CONCERN SAMPLING SUMMARY 

CIBA-GEiGY FACILITY 
CRANSTON, RHODE ISLAND 

Sample Depth or 
Sampling Screened Interval 
Method Sample Type (feet) 

Split Spoon Grab 9-11 

Trowel/ Grab 0.5-2 
Sha I low Boring 

Trowel Grab 1-1.5 

Split Spoon Grab 9-11 

Sp Ii t Spoon Grab 9-11 

Trowel/ Grab 0.5-1 
Sha I low Boring 

Page 1 of 5 

- - - - -

Analysis 

Appendix IX, Fingerprint Compounds·, 
Physicochemical, Major/Minor Ions, 
Geotechnical, Characteristics, and 
Nutrients Lists 

Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions 
Geotechnical, Characteristics, and 
Nutrients Lists 

Appendix IX, Fingerprint Compounds, 
Physlcochemical, Major/Minor Ions 
Geotechnical, Characteristics, and 
Nutrients Lists 

Appendix IX, Fingerprint Compounds, 
Phys i cochem I ca I ·, Major/Mi nor Ions 
Geotechnical,.Characteristics, and 
Nutrients Lists 

Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions 
Geotechnical, Characteristics, and 
Nutrients Lists 

Appendix IX, Fingerprint Compounds, 
Phys i cochem i ca I , Major/Mi nor Ions 
Geotechnical, Characteristics and 
Nutrients Lists 



- ------ - - -
Sample 

Location Identification 

SWMU-10 

SWMU-11 

SWMU-12 

AAOl-15 

AAOl-16 

SWMUs 2 
AOC-13 

and 3, 

cd90-102T3 

29 March 199Q 

B-I0A 
B-10B 
B-lOC 

B-1 lA 
B-11B 

SS-12A 
SS-12B 
SS-12C 
SS-120 
SS-12E 

B-15A 

B-16A 

MW-10S 

- -

Media 

Soi I 

Soi I 

Soi I 

Soi I 

Soi I 

Ground Water 

- - - - - - -
TABLE 6-2 (continued) 

RELEASE CHARACTERIZATION PROGRAM (PHASE IB) 
MEDIA OF CONCERN SAMPLING SUMMARY 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

Sample Depth or 
Samp Ii ng Screened Interval 
Method Sample Type (feet) 

Split Spoon Grab 8-10 

Split Spoon Grab 9-11 

Trowel/ Grab 0.5-2 
Sha I low Boring 

Sp Ii t Spoon Grab 8-10 

Split Spoon Grab 8-10 

Bailer Grab 10-20 

Page 2 of 5 
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Analysis 

Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions 
Geotechnlcal, Characteristics and 
Nutr I ents Lists 

Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions 
Geotechnical, Characterization, and 
Nutrients LI sts 

Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions, 
Geotechn i ca I , Ch'aracter i st i cs, and 
Nutrients Lists 

Appendix IX, Fingerprint Compounds, 
Physlcochemical, Major/Minor Ions 
Geotechnical, Characterization, and 
Nutrients Lists 

Appendix IX, Fingerprint Compounds, 
Physlcochemlcal, Major/Minor Ions 
Geotechnical, Characterization, and 
Nutrients Lists 

Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions, 
Corrosion/E'ncrustation, POTW/NPDES, and 
Nutrients Lists 



- - - - - - - - - - ----- - .. - - - -
TABLE 6-2 (continued) 

RELEASE CHARACTERIZATION PROGRAM (PHASE 18) 

MEDIA OF CONCERN SAMPLING SUMMARY 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

Sample Depth or 
Sample Sampling Screened Interval 

Location Identification Media Method Sample Type (feet) Anal ys·I s 

SWMUs 2 and 3, MW-10D Ground Water Bailer Grab 40-50 Appendix IX, Fingerprint Compounds, 
AOC-13 Physicochemical, Major/Minor Ions, 

Corrosion/Encrustation, POTW/NPDES, and 
Nutrients Lists 

SWMU-5 MW-llS Ground Water Bailer Grab 5-15 Appendix IX, Fingerprint Compounds, 
RW-3 100-110 Physicochemlcal, Major/Minor Ions, 
MW-6S 3.5-13.5 Corrosion/Encrustation, POTW/NPDES, and 

Nutrients Lists 

SWMU-7 MW-12S Ground Water Bailer Grab 10-20 Appendix IX, Fingerprint Compounds, 
Physicochemlcal, Major/Minor Ions, 
Corrosion/Encrustation, POTW/NPDES, and 
Nutrients Lists 

SWMU-8 MW-13S Ground Water Bailer Grab 7-17 Appendix IX, Fingerprint Compounds, 
Physlcochemical, Major/Minor Ions, 
Corrosion/Encrustation, POTW/NPDES, and 
Nutrients Lists 

SWMU-10 MW-7S Ground Water Bailer Grab 8-18 Appendix IX, Fingerprint Compounds, 
MW-BS Physicochemical, Major/Minor Ions 
MW-9S Corrosion/Encrustation, POTW/NPDES, 
RW-2 and Nutrients lists 

SWMU-11 MW-14S Ground Water Bailer Grab 10-20 Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions, 
Corrosion/Encrustation, POTW/NPDES, and 
Nutrients Lists 

... 
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Sample 
Location Identification 

SWMU-12 

AOC-13 

AA0l-15 

AAOl-16 

"' cd90-102T3 

29 Mflrch 1990 

MW-7S 
MW-8S 
MW-9S 
RW-2 

MW-1S 
MW-10 
MW-2S 
MW-3S 
MW-4S 
MW-5S 
MW-10S 
MW-10D 
MW-12S 
MW-13S 
MW-14S 
MW-16S 
MW-16D 
RW-1 
RW-4 

MW-16S 
MW-16D 

MW-17S 
MW-17D 

- -

Media 

Ground Water 

Ground Water 

Ground Water 

Ground Water 

- - - - .. - - - - - - -
TABLE 6~2 (continued) 

RELEASE CHARACTER I ZA Tl ON PROGRAM (PHASE 18) 

MED I A OF CONCERN SAMPU NG SUMMARY 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

Sample Depth or 
Sampl Ing Screened Interval 
Method Sample Type (feet) Analysis 

Baller Grab 8-18- Appendix IX, Fingerprint Compounds, 
5.5-15.5 Physlcochemical, Major/Minor Ions, 

3-13 Corrosion/Encrustation, POTW/NPDES, and 
100-110 Nutrients Lists 

Bailer Grab 3-13 Appendix IX, Fingerprint Compounds, 
38-48 Physicochemical, Major/Minor Ions, 
8-18 Corrosion/Encrustation, POTW/NPDES, 
8-18 and Nutrients Lists 
6-16 
6-16 
10-20 
40-50 
10-20 
7-17 
10-20 
10-20 
40-50 

100-110 
100-110 

Bailer Grab 10-20 Appendix IX, Fingerprint Compounds, 
40-50 Physlcochemlcal, Major/Minor Ions, 

Corrosion/Encrustation, POTW/NPDES, and 
Nutr I ents Lists 

Bailer Grab 5-15 Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions, 
Corrosion/Encrustation, POTW/NPDES, and 
Nutrients Lists 

Page 4 of 5 



- - - - - - -

Sample 
Locatron Identification Media 

Waste Water Treat- PSD-1 Sediment 
ment Area Pond PSD-2 

Waste Water Treat- PSW-1 
ment Area Pond 

Surface Water 

- - - - - -
TABLE 6-2 (continued) 

RELEASE CHARACTERIZATION PROGRAM (PHASE 1B) 
MEDIA OF CONCERN SAMPLING SUMMARY 

CIBA~EIGY FACILITY 
CRANSTON, RHODE ISLAND 

-

Sampling 
Method Sample Type 

Sample Depth or 
Screened Interval 

(feet) 

Hand Corer Grab 0-1 

Dip Grab 

- - - -

Analysis 

Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions 
Geotechnical, and Nutrients Lists 

-

Appendix IX, Fingerprint Compounds, 
Physicochemical, Major/Minor Ions, 
Corrosion/Encrustation, POTW/NPDES, and 
Nutrients Lists 

NOTES: All on-site Media of Concern will be sampled twice in Phase 1B. For both sampling rounds (Round 1 and Round 2), Media of concern wil I 
be analyzed or Appendix IX compounds, fingerprint compounds, major ions, and treatabi I ity parameters. 

For all soll sampll·ng events, priority will be given to samples collected for chemical analysis (e.g. Appendi~ IX and fingerprint 
compounds). If sufficient soil quantities are not available from the proposed sampel interval, additional sample wi II be collected 
from the adjacent upper ~nd lower soil horizons. 

Some samples will be used to characterize multiple SWMUs. 

cd90-102T3 Page 5 of 5 
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. TABLE 6-J 

OFF-SITE SOIL SAMPLING SUMMARY 
RELEASE CHARACTERIZATION PROGRAM (PHASE IB) 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

Sample 
Sample Sampling Sample Interval 

Sample Location Media Method Type (inches) 

Park View Jr. High School Soil Trowel Grab 0-6 
Fay Field Soil Trowel Grab 0-6 

Beechmont Recreational Field Soil Trowel Grab 0-6 

Roger Williams Park Soil Trowel Grab 0-6 

Park Avenue Elderly Housing Soil · Trowel Grab 0-6 

Cranston General Hospital Soil Trowel Grab 0-6 

Hall Manor Elderly Housing Soil Trowel Grab 0-6 

Scandanavian Nursing Home Soil Trowel Grab 0-6 

Edgewood Highland School Soil Trowel Grab 0-6 

Norwood A venue School Soil Trowel Grab 0-6 

Beechmont School Soil Trowel Grab 0-6 

Sprague Playground(2) Soil Trowel Grab 0-6 

Aldrich Jr. High School(2) Soil Trowel Grab 0-6 

Christopher Rhodes School(2) Soil Trowel Grab 0-6 

Analysis( l) 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

Target Compounds 

NOTES: (1) Target compounds will be selected from the list of chemicals found on-site during the first 

sampling event. 

(2) Additional sampling locations identified by CIBA-GEIGY. 



-------------------

Location 

Sanders St. School, Cranston 

New Dutemple School, Cranston 

Pilgrim High School, Pilgrim Park 

Wyman School, Warwick 

cd90-102T8 

TABLE 6-4 
BACKGROUND SOIL SAMPLING SUMMARY 

RELEASE CHARACTERIZATION PROGRAM (PHASE 18) 
CIBA-GEIGY FACILITY 

CRANSTON,RHODEISLAND 

Sample 
Sample Sampling Sample Interval 
Media Method Type (inches) 

Soil Trowel Grab 0-6 

Soil Trowel Grab 0-6 

Soil Trowel Grab 0-6 

Soil Trowel Grab 0-6 

Number of 
Samples Analysis 

2 Appendix IX compounds, 
fingerprint compounds 

2 Appendix IX compounds, 
fingerprint compounds 

2 Appendix IX compounds, 
fingerprint compounds 

2 Appendix IX compounds, 
fingerprint compounds 



I 
I 
I TABLE 6-5 

I 
PHYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 

HYDROGEOLOGIC CHARACTERIZATION PROGRAM 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

I 
Depth of 

I 
Screened 

Well Study Interval Field Number of 
Number Area (feet) Strata Monitored Measurement Measurements 

I Pro~sed Piezometers and Wells 

I P-15S Warwick Area 9-12 Unconsolidated Deposits Slug Test 1 
Water Level 1 per quarter 

I 
P-16S Warwick Area 10-13 Unconsolidated Deposits Slug Test 1 

Water Level 1 per quarter 

P-17S Warwick Area 10-13 Unconsolidated Deposits Slug Test 1 

I Water Level l per quarter 

P-18D Warwick Area 50-53 Unconsolidated Deposits Slug Test l 

I 
Water Level 1 per quarter 

P-19D Waste Water 50-53 Unconsolidated Deposits Slug Test 1 
Treatment Area Water Level 1 per quarter · 

I P-20S Between Production 9-12 Unconsolidated Deposits Slug Test 1 
and Waste Water Water Level 1 per quarter 

I Treatment Areas 

P-20D Between Production 50-53 Unconsolidated Deposits Slug Test l 

I 
and Waste Water Water Level l per quarter 
Treatment Areas 

P-21S Warwick Area 9-12 Unconsolidated Deposits Slug Test 1 

I Water Level 1 per quarter • 

P-21D Warwick Area 49.,.52 Unconsolidated Deposits Slug Test l 

I Water Level l per quarter · 

P-22S Warwick Area 10-13 Unconsolidated Deposits Slug Test 1 

I 
Water Level 1 per quarter 

P-22D Warwick Area 50-53 Unconsolidated Deposits Slug Test l 
Water Level 1 per qua,rter 

I 
I cd90-102T2 Page 1 of 5 
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TABLE 6-.5 
· PHYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 

HYDROGEOLOGIC CHARACTERIZATION PROGRAM 
CIBA-GEIGY FACILITY 

I CRANSTON,RHODEISLAND 

I Depth of 
Screened 

Well Study Interval Field Number of 

I 
Number Area (feet) Strata Monitored Measurements Measurements 

RW-1 Production Area 100-110 Bedrock Slug Test l 

I Water Level l per quarter 

RW-2 Between Production· 100-110 Bedrock Slug Test l 

I and Waste Water Water Level l per quarter 
Treatment Areas 

RW-3 Waste Water 100-110 Bedrock Slug Test l 

I Treatment Area Water Level 1 per quarter 

RW-4 Warwick Area 100-110 Bedrock Slug Test 1 

I Water Level 1 per quarter 

MW-l0S Production Area 10-20 Unconsolidated Deposits Slug Test 1 

I 
Water Level l per quarter 

MW-l0D Production Area 40-50 Uhconsolida ted Deposits Slug Test l 
Water Level 1 per quarter 

I MW-llS Warwick Area 5-15 Unconsolidated Deposits Slug Test l 
Water Level l per quarter 

I MW-l2S Production Area 10-20 Unconsolidated Deposits Slug Test l 
Water Level l per quarter 

-1 MW-13S Production Area 7-17 Unconsolidated Deposits Slug Test l 
Water Level l per quarter 

I MW-14S Production Area 10.-20 Unconsolidated Deposits Slug Test l 
Water Level 1 per quarter 

I 
MW-15S Waste Water 5-15 Unconsolidated Deposits Slug Test l 

Treatment Area Water Level 1 per quarter 

MW-15D Waste Water 35-45 Unconsolidated Deposits Slug Test l 

I Treatment Area Water Level l per quarter 

I 
cd90-102T2 Page 2 of 5 ) 
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TABLE 6-.5 

I PI-JYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 
HYDROGEOLOGIC CHARACTERIZATION PROGRAM 

CIBA.:.CEIGY FACILITY 

I CRANSTON, RHODE ISLAND 

I 
Depth of 
Screened 

Well Study Interval Field Number of 
Number Area (feet) Strata Monitored Measurements Measurements 

I 
MW-16S Production Area 10-20 Unconsolidated Deposits Slug Test 1 

I 
Water Level 1 per quarter 

MW-16D Production Area 40-50 Unconsolidated Deposits Slug Test 1 

I 
Water Level 1 per quarter 

MW-17S Warwick Area 5-15 Unconsolidated Deposits Slug Test 1 
Water Level 1 per quarter 

I MW-17D Warwick Area 40-50 Unconsolidated Deposits Slug Test 1 
Water Level 1 per quarter 

I Existing Piezometers and Wells 

P-lS Production Area· 7-10 Fill Slug Test 1 

I Water Level 1 per quarter 

P-1D Production Area 40-43 Unconsolidated Deposits Slug Test 1 

I Water Level l per quarter 

P-2S Production Area 8-11 Fill Water Level 1 per quarter 

I P-3S Production Area 8.5-l l .5 Fill Water Level 1 per quarter 

P-4S Production Area 15~18 Unconsolidated Deposits Water Level l per quarter 

I- P-55 Production Area 13-16 Unconsolidated Deposits Slug Test 1 
Water Level 1 per quarter 

I P-65 Production Area 15-18 Unconsolidated Deposits Water Level 1 per quarter 

P-6M Production Area 37-40 Unconsolidated Deposits Water Level l per quarter 

I P-7S-A Waste Water 6-9 Unconsolidated Deposits Slug Test 1 
Treatment Area Water Level 1 per quarter 

1- P-7S-B Waste Water 
Treatment Area 

U-14 Unconsolidated-Deposits Water Level 1 per quarter 

I 
cd90-102T2 Page 3 of 5 ) 
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I 
I TABLE 6-5 

PHYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 
HYDROGEOLOGIC CHARACTERIZATION PROGRAM 

I 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

I Depth of 
Screened 

Well Study Interval Field Number of 

I Number Area (feet) Strata Monitored Measurements Measurements 

I 
P-8S Waste Water 8.5-l l.5 Unconsolidated Deposits Water Level 1 per quarter 

Treatment Area 

P-9S Waste Water 9-12 Unconsolidated Deposits Slug Test l 

I Treatment Area Water Level l per quarter 

P-10S Warwick Area 9-12 Unconsolidated Deposits Slug Test 1 

I 
Water Level 1 per quarter 

P-11S Waste Water 7-10 Water Level l per quarter 

I P-12S-A 

Treatment Area 

Waste Water 9-12 Slug Test 1 
Treatment Area Water Level 1 per quarter 

I P-125-B Waste Water 12-15 Slug Test 1 . 
Treatment Area Water Level 1 per quarter 

I P-13S Production Area 11-14 Water Level l per quarter · 

P-14S Production Area 10-13 Unconsolidated Deposits Slug Test l 

I Water Level l per quarter 

P-14D Production Area 47-50 Till Slug Test 1 

I Water Level 1 per quarter 

EP-1 . Production Area Water Level 1 per quarter 

I EP-2 Atlantic Tubing Water Level 1 per quarter 
& Rubber 

I EP-5 Warwick Area Water Level 1 per quarter 

EP-6 Warwick Area Water Level 1 per quarter 

I EP-8 Atlantic Tubing Water Level 1 per quarter 
& Rubber 

I 
) 

I cd90-l02T2 Page 4 of 5 
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I 
I 
I 
I 
I 
I 
I 
I 
I 

-I 
I 

Well 
Number 

MW-lS 

MW-1D 

MW-2S 

MW-JS 

MW-4S 

MW-5S 

MW-6S 

MW-7S 

MW-8S 

MW-9S 

TABLE 6-5 
PHYSICAL SITE CHARACTERIZATION STUDY (PHASE IA) 

HYDROGEOLOGIC CHARACTERIZATION PROGRAM 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

Depth of 
Screened 

Study Interval Field 
Area (feet) Strata Monitored Measurements 

Production Area 3-13 Fill Water Level 

Production Area 38-48 Unconsolidated Deposits Water Level 

Production Area 8-18 Fill Water Level 

Production Area 8-18 Fill/Unconsolidated Deposits Water Level 

Production Area 6-16 Fill/Unconsolidated Deposits Water Level 

Production Area 6-16 Unconsolidated Deposits Water Level 

Warwick Area 3.5-13.5 Unconsolidated Deposits Water Level 

Waste Water 8-18 Water Level 
Treatment Area 

Waste Water 5.5-15.5 Fill/Unconsolidated Deposits Water Level 
Treatment Area 

Waste Water 3-13 Fill/Unconsolidated .Deposits Water Level 
Treatment Area 

Number of 
Measurements 

l per quarter 

l per quarter 

l per quarter 

l per quarter 

l per quarter 

l per quarter 

l per quarter 

l per quarter 

l per quarter 

1 per quarter 

Notes: 

I o 

-I 2) 

I 
I 
I 
I 
I 

3) 

Depth of screened interval of proposed wells and piezometers may vary depending on stratigraphy 
encountered during drilling. 
Quarterly monitoring of water levels will continue until preparation of the Phase II Report begins. 
- = information not available 

cd90-l02T2 Page 5 _of 5 
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TABLE 6-6 

I SURF ACE WATER AND SEDIMENT SAMPLING SUMMARY 
RELEASE CHARACTERIZATION PROGRAM 

I 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

I Sample Location/ Sample Sampling Interval 
Sample Number Medium Technique (ft) Analysis 

I SDF02R Bed Core 0-1 Appendix IX, 
Sediment Fingerprint, Physicochemical, 

I 
Major/Minor Ions, Geotechnical 

and Nutrient Lists · 

SDF03R Bed Core 0-1 Appendix IX, 

I Sediment Fingerprint, Physicochemical, 
Major/Minor Ions, Geotechnical 

and Nutrient Lists 

I SDF05L Bed Core 0-1 Appendix IX, 
Sediment Fingerprint, Physicochemical, 

I 
Major/Minor Ions, Geotechnical 

and Nutrient Lists 

SDF06L Bed Core 0-1 Appendix IX, 

I Sediment Fingerprint, Physicochem ical, 
Major /Minor Ions, Geotechnical 

and Nutrient Lists 

I SDF07R Bed Core 0-1 Appendix IX, 
Sediment Fingerprint, Physicochemical, 

I 
Major /Minor Ions, Geotechnical 

and Nutrient Lists 

SDF08R Bed Core 0-1 Appendix IX, 

I Sediment Fingerprint, Physicochemical, 
Major /Minor Ions, Geotechnical 

and Nutrient Lists 

I SWF04M Surface Dip Sur.face Appendix. IX, 
Water Fingerprint, Physicochemical, 

Major/Minor Ions, NPDES and 

I Nutrients Lists 

SWF06M' Surface Dip Surface Appendix IX, 

I 
Water Fingerprint, Physicochemical, 

Major/Minor Ions, NPDES and 
Nutrients Lists 

I 
cd90-102T4 Page 1 of 2, 

I 
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I 
1· 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Sample Location/ 
Sample Number 

SWF07M 

SWF08M 

SWF09M 

SWF0lM 

SWFIOM 

Notes: 

TABLE 6-6 (Continued) 

SURFACE WATER AND SEDIMENT SAMPLING SUMMARY 
RELEASE CHARACTERIZATION PROGRAM 

CIBA-GEIGY FACILITY 

Sample 
Medium 

Surface 
Water 

Surface 
Water 

Surface 
Water 

Surface 
Water 

Surface 
Water 

CRANSTON, RHODE ISLAND 

Sampling 
Technique 

Dip 

Dip 

Dip 

. Dip 

· Dip 

Interval 
(ft) 

S1.,1rface 

Surface 

Surface 

Surface 

Surface 

Analysis 1 

Appendix IX, 
Fingerprint, Physicochemical, 
Major /Minor Ions, NP DES and 

Nutrients Lists 

Appendix IX, 
Fingerprint, Physicochemical, 
Major/Minor Ions, NPDES and 

Nutrients Lists 

Appendix IX, 
Fingerprint, Physicochemical, 
Major/Minor Ions, NPDES and 

Nutrients Lists 

Appendix IX 
and Fingerprint 

Compounds detected in 
samples SWF04M through 
SWF09M. Also analyzed 

for TSS and TOC. 
Field-filtered and 

-unfiltered samples will 
be submitted. 

Analyze for Appendix IX 
and fingerprint 

detected in 
samples SWF04M through 
SWF09M. Also analyzed 

for TSS and TOC. 
Field-filtered and 

unfiltered samples will 
be submitted. 

I l. 
Surface water samples will be collected under base flow and storm flow conditions. 

I cd90-102T4 
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I 
I 
I 
I 

TABLE 6-7 

PHYSICAL SITE CHARACTERIZATCATION STUDY (PHASE IA) 

HYDROLOGIC CHARACTERIZATCATION PROGRAM · 

CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

Sample Locatcation/ Interval Sample 

Medium 

Sampling 

Technique Sample Number (feet) Analysis 

SDF02R 0-1 Bed Core Particle size distributcation, bulk density 
Sediment cation exchange capacity, pH, 

porosity, TOC 

SDF03R 0-1 Bed Core Particle size distributcation, bulk density 
Sediment cation exchange capacity, pH, 

porosity, TOC 

SDF05L 0-1 Bed Core Particle size distributcation, bulk density 
Sediment cation exchange capacity, pH, 

porosity, TOC 

SDF06L 0-1 · Bed Core Particle size distributcation, bulk density 
Sediment cation exchange capacity, pH, 

porosity, TOC 

SDF07R 0-1 Bed Core Particle size distributcation, bulk density 
Sediment cation exchange capacity, pH, 

porosity, TOC 

SDF08R 0-1 Bed Core Particle size distributcation, bulk density 
Sediment cation exchange capacity, pH, 

porosity, TOC 

Transects to Surface to Surface Pump TSS (suspended sediment) 
be established bottom Water 
after the 
bathymetric 
survey has 
been conducted 

) 

cd90-102T9 Page l of 1 
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Appendix IX 

Parameter LI st Group 
Liquid Volatile 
Samples• Organics 

Semi-vol at I le 
Organics 

Total Metals 
(except CrVI and Hg) 

Dissolved Metals 
(except CrVI and Hg) 

Mercury 

Chlorinated Pesticides 
and PCBs 

Organophosphorous 
Pesticides 

Dloxins/Furans 

Cyanide 

cd89-429 

TABLE 6-8 
VOLUME, CONTAINER, PRESERVATION AND HOLDING TIME REQUIREMENTS 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISAL~D 

EPA Collection Volume 
Method and Container Preservative 

SW-846, 3rd ed. 2-40 ml glass vial Cool to 4°C 
Vol 1-8; 8240 with teflon-lined septum HCI to pH<2 

SW-846, 3rd ed. 2-1 I lter amber glass Cool to 4°C 
Vol 1-8; 8270 with teflon I ined I id 

SW-846, 3r ed. 600 ml polyethylene Cool to 4•c 
Vol. 1-A; 6010 or glass with tef Ion- HN03 to pH <2 

I ined I id 

SW-846, 3rd ed. 600 ml polyethylene Filter on site 
Vol 1-A; 6010 or glass with tef Ion- Cool to 4°C 

I ined I Id HN03 to pH <2 

SW-846, 3rd ed. 200 ml polyethylene Cool to 4•c 
Vol 1-A; 7470 or glass with teflon- HN03 to pH <2 

Hned I id 

SW-846, 3rd ed. 1 Ii ter glass with Cool to 4°C 
Vol 1-8; 8080 tef Ion-I ined I id 

SW-846, 3rd ed. 1 liter glass with Cool to 4°C 
Vol 1-8; 8140 tef lon-1 lned I id 

SW-846, 3rd ed. 1 liter glass with Cool to 4°C 
Vol. 1-A; 8280 tef Ion-I ined Ii d 

SW-846, 3rd ed. 1 liter polyethylene Cool to 4•c 
Vol. 1-A; 9010 or glass with tef Ion- NaOH to pH >12 

i ined I id 

Page 1 of 3 

Maximum 
Ho I ding Ti me ** 

Analyze within 14 days 

Extract within 7 days 
Analyze within 40 days 

6 months 

6 months 

28 days 

Extract within 7 days 
Analyze within 40 days 

Extract within 7 days 
Analyze within 40 days 

Extract within 7 days 
Analyze within 40 days 

14 days 

- -



- - - - - - - - - - - - - -

Sol id 
Samples 

cd89-429 

"' 

Appendix IX 
Parameter List Group 

Sul fide 

TABLE 6-8 (continued) 
VOLUME, CONTAINER, PRESERVATION AND HOLDING TIME REQUIREMENTS 

CIBA-GEIGY FACI.LITY 

EPA 
Method 

CRANSTON, RHODE ISLAND 

Collection Volume 
and Container 

400 ml polyethylene 

Preservative 

Cool to 4°C; 4 drops SW-846; 3rd ed, 
Vol, 1-A; 9030 or glass with tef Ion 2N zinc acetate/ 

Herbicides 

Volatile Organics 

Seml-volati le 
Organics 

Metals (except 
CrVI and Hg) 

Mercury 

SW-846; 3rd ed. 
Vo I • 1 -A; 81 50 

SW-846, 3rd ed. 
Vol 1-B; 8240 

SW-846, 3rd ed. 
Vol 1-B; 8270 

SW-846, 3rd ed. 
Vol 1-A; 6010 

SW-846, 3rd ed. 
Vol .1-A; 7471 

Ch I or i nated Pest I c I.des SW-846, 3rd ed. 
and PCB's Vol 1-B; 8080 

Organophosphorous 
Pesticides 

SW-846, 3rd ed. 
Vol 1-8; 8140 

1 lned II d 100 ml sample 

1 1 lter glass with Cool to 4°C 
teflon I ined I id 

120 ml glass vial Cool to 4°C 
with teflon septum 

500 ml glass with Cool to 4°C 
tef Ion I ined I id 

500 ml glass with Cool to 4°C 
tef Ion 1 lned I id 

500 ml glass with Cool to 4°C 
tef Ion I ined I id 

500 ml glass with Cool to 4°C 
tef Ion I ined I id 

500 ml glass with Cool to 4°C 
tef Ion- I i ned Ii d 

Page 2 of 3 

- - -
Maximum 
Holding Time** 

7 days 

Extract· within 7 days 
Analyze within 40 days 

Analyze within 14 days 

Extract within 14 days 
Recommend analysis 
within 40 days 

6 months 

28 days 

Extract within 14 days 
Recommend analysis 
within 40 days 

Extract within 14 days 
Analyze within 40 days 

- -



- - - - - - - -
VOLUME, CONTAINER, 

Appendix IX EPA 
Parameter List Group Method 

Dloxlns/Furans SW-846, 3rd ed. 
Vol, I-A; 8280 

Cyanide SW-846, 3rd ed. 
Vol, 1-A; 9010 

Sulfide SW-846, 3rd ed. 
Vol. 1-A; 9030 

Herbicides SW-846, 3rd ed. 
Vol. 1-A; 8150 

* No residua.I chlorine Is expected to be present. 
** Holding times begin at time of sample collection. 

cd89-429 

- - - - - - - - - - -
TABLE 6-8 (continued) 

PRESERVATION AND HOLDING TIME REQUIREMENTS 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

Co.1 lection Volume Maximum 
and Container Preservative Holding Time** 

500 ml giass with Cool to 4"C Extract within 14 days 
tef I on- I i ned I i.d Analyze within 40 days 

500 ml glass with Cool to 4"C 14 days 
tef lon-1 lned I id 

500 ml glass with Cool to 4"C 7 day~ 
tef Ion-I ined I id 

500 ml glass with Cool to 4"C Extract within 14 days 
tef Ion-I ined II d Analyze within 40 days 

Page 3of 3 
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TABLE 11-1 

QUALITY ASSURANCE SAMPLES 
FOR RELEASE CHARACTERIZATION SAMPLING 

Number Number Number Number 
of of Fleld Location of of F lel d of Trip Number of Location 

Task Parameters Samples Duplicates Duplicates Blanks Blanks MS/MSDs of MS/MSDs 

Ground Appendix IX 11st, 23 2 MW-1S 2 2 MW-8S 
Water Fingerprint Com- MW-2S MW-3S 
Sampl Ing pounds, Major Ions 

and Treatablllty 

Appendix IX I 1st 5 
of volatile organics 

Soi I Appendix IX list, 
Boring Fingerprint Com- 9 Bl IA B8A 
Sampl Ing -pounds, Major Ions 

and Treat ab 11 I ty 

Appendix IX I 1st 3 
of volatile organics 

Surface Appendix IX list, SWMU-11 
Soll Hngerpirnt Com- 28 2 SWMU-8 2 2 SWMU-1 
Sampl Ing pounds, Major Ions SWMU-3 

and Treatability 

Appendix IX I ist 3 

of volatile organics 

cd90-105T2 
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TABLE 11-1 (continued) 

QUALITY ASSURANCE SAMPLES 
FOR RELEASE CHARACTERIZATION SAMPLING 

Number Number ·Number Number 
of of Field Location of of Field of Trip Number of Location 

Task Parameters Samples Duplicates Duplicates Blanks Blanks MS/MSDs of MS/MSDs 

Surface Appendix IX I 1st, 
Water Fingerprint Com-
Sampling pounds; TDS; TSS; 7 SWF04M 0 SWF08M 

BOD; COD; TOC; 
Alkalinity; Major 
Ions; Nutrients 

Appendix IX 11st 
of volatile organics 

Sediment Appendix IX I ist; 
Sampl Ing F I ngerpr I nt. Compounds 6 SDF03R SDF08R 

Appendix IX I 1st 
of volatile organics 

Note: MS/MSDS = Laboratory matrix spike and matrix spike duplicate samples. 

cd90-105T2 
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TABLE 14-1 
FIELD INSTRUMENT STANDARDS 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

Instrument 

pH meter 

Conductivity meter 

Thermometer 

HNU 

Water level meter 

Hermit data logger 

cd90-102Ta 

Standard 

pH 4.0 l, 7 .00 and l 0.00 powder 
pillows supplied by HACH Co. 

85.47 and 1000 mg/L NaCl 
solutions supplied by HACH Co. 

NBS thermometer 

100 ppm isobutylene/air 
mixture supplied by Instrument 
Services, Inc. 

Calibrated steel tape 

Calibrated steel tape 
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PROJECT IOIBER ANO NAME _____________ _ 

PEER REVIEW DOCUMENTATION SUBJECT ___________________ _ 

A. A l"EER REVIEW IS 1110T 11£0UIIIE0 FOA Tl4E FOLLOWING REASON: 
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PRIICIPAL/ASIOCIATE ______________ _ 

FIGURE 4-2 
TYPICAL PEER REVIEW 

D.OCUMENTATION FORM 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

DATE ________ _ 
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EXISTING PIEZOMETER INSTALLED by CIBA-GEIGY 
DURING THE DECOMMISSION OF THE FACILITY 

EXISTING PIEZOMETER INSTALLED DURING THE 
PRELIMINARY INVESTIGATION (1988) 

EXISTING MONITORING WELL INSTALLED DURING THE 
PRELIM,NARY INVESTIGATION (1988) 

PROPOSED PIEZOMETER 

PROPOSED BEDROCK MONITORING WELL • 
♦ MW - 1 OS PROPOSED RELEASE CHARACTERIZATION 

MONITORING WELL 

A 8 - ?A PROPOSED ROUND 1 SOIL BORING 

SOLID WASTE MANAGEMENT UNIT (SWMU), 

0 AREA OF CONCERN (AOC), OR ADDITIONAL AREA 
OF INVESTIGATION (AAOI) 

~ SDF02R PROPOSED BED SEDIMENT SAMPLE 

--TR FO i BATHYMETRIC TRANSECT 

• SW F01 M PROPOSED SURFACE WATER SAMPLE 

• TP ? A PROPOSED ROUND 1 TEST PIT 

X PSD - 1 PROPOSED ROUND 1 POND SEDIMENT 
SAMPLE 

• PSW 1 PROPOSED ROUND 1 POND SURFACE 
WATER SAMPLE 

NOTES: 
1. BORING LOCATIONS BASED ON MONITORING WELL AND PIEZOMETER SURVEY 

BY WATERMAN ENGINEERING COMPANY OF EAST PROVIDENCE, RHODE ISLAND. 

2. THE EXACT LOCATIONS OF ROUND 2 BORINGS ARE CONTINGENT UPON THE 
FINDINGS OF ROUND 1, AND THEREFORE, ARE NOT DEPICTED. 
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PROPOSED SAMPLING LOCATIONS 
PHASE I FACILITY INVESTIGATION 

CIBA-GEIGY FACILITY CRANSTON, RHODE ISLAND 

WOODWARD-CLYDE CONSULTANTS 
CONSUL TING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS 

WAYNE, NEW JERSEY 

DR. IIY DRS SCALE . 1:1200 PROJ. NO. 87X4660 

CK'D. BY : MC DATE : 9 MAR 1990 FIG . NO.: 6-1 
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PROJECT AND LOCATION 

COORDINATES 

EKCAVATION CONTRACTOR 

EKCAVATION EOUIPMENT 

DATE STARTED WEATHER 

WOODWARD-CLYDE CONSULTANTS 
CONSUL TING ENGINEERS, GEOLOGISTS AND ENVIRONMENTAL SCIENTISTS 

LOG OF TEST PIT ___ _ 

ELEVATION AND DATUM 

FOREMAN COMPLETION DEPTH, FT 

NO. OF SAMPLES DIST. 

WATER LEVIL, FT FIRST 

DATE PINISHED WEATHER INSPECTOR 

DESCRIPTION DEPTH, 
PT. 

OVA READINGS 
(PPM) 

FIGURE 6-3 
TYPICAL TEST PIT LOG FORM 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

SHEET_OF_ 

PROJECT NO. 

APPROK. DIMENSION, FT 

UNDIST. 

COMP. 

SAMPLING DATA 
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-----·--LOCKING CAP 
VENTED WELL CAP·-.-.. -1111111 

GAS VENT TUBE t-----!ITEEL PROTECTIVE CASING 

MOUNDED, VEGETATED OR 
PAVED EXISTING SOIL 

8 INCH STAINLESS-----.. .. 
STEEL CASIN.G 

COMPETENT 
BEDROCK 

...----STAINLESS STEEL WELL CASING 

CONCRETE WELL APRON 

CONTINUOUS POUR CONCRETE CAP 
AND WELL APRON (EXPANDING CEMENT) 

CEMENT/BENTONITE MIXTURE 

---WELL DIAMETER = 4 INCHES 

BOREHOLE DIAMETER = 10 INCHES 
(NOMINAL DIMENSION) 

~--!BOREHOLE DIAMETER = 8 INCHES 

ANNULAR SEALANT 

SECONDARY FILTER PACK (1 FOOT 
THICK BELOW SEALANT) 

PRIMARY FILTER PACK (2 FEET 
OR LESS ABOVE SCREEN) 

SCREENED INTERVAL (CONTINUOUS 
WIRE WOUND 10 SLOT) 

TYPICAL STAINLESS STEEL BEDROCK 
MONITORING WELL CONSTRUCTION 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

WOODWARD -CLYDE CONSULTANTS 
CONIUL TING INGINIIIII, OIOLOGIITI ANO IIIVllla.lHTAL ICIIIITIITI 

DII. IY: 1CF 

Cll"D. IY: IIIEC DATI: S lllAA 1990 PIG.NO.: 6-4 
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-------LOCKING CAP 
VENTED WELL CAP•-••-• ---~rs=EL PROTECTIVE CASING 

GAS VENT TUBE 
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CEMENT/BENTONITE MIXTURE 

.,._-+--WELL DIAMETER = 4 INCHES 

BOREHOLE DIAMETER = 8 INCHES 
(NOMINAL DIMENSION) 

ANNULAR SEALANT 

SECONDARY FILTER PACK (1 FOOT 
THICK BELOW SEALANT) 

PRIMARY FILTER PACK (2 FEET 
OR LESS ABOVE SCREEN) 

-.io'--1~~.;;...;~..-.+...-- POTENTIOMETRIC SURFACE 
t(~:: ·tf w z 
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Cl) 

:/f: :ift 
·--~.-b:;_,:;;;~-~.:.'._::·:: __ :.::··; -~·· .. ",. ~f~:; 
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SCREENEDINTERVAL(CONTINUOUS 
WIRE WOUND 10 SLOT) 

:6·.~-- :it 
:(A_.;;....,;;;;ii·~·(~f BLANK TAIL PIECE 

1,;;.;:•,:,:.:'b:.Ji:: -1111111ti1:::t--BOTTOM CAP 

TYPICAL STAINLESS TEEL 
MONITORING WELL CONSTRUCTION 

IN UNCONSOLIDATED MATERIALS 
CIBA-GEIGY FACILITY 

CRANSTON RHODE ISLAND 
WOODWARD -CLYDE CONSULTANTS 

COIOIUL TlttG INGINlllll. GIOLOGIITI AIIIO INVIIIOIIMIIITAL ICIIIITIITI 1 

■ATIII. Ill■ '111.T 

09!. IY: 1CF SCALI: NONE P110.I. IIO.: 17X4860 

Cll"O. IY: IIEC DATI: I IIAA 1990 FIG. IIO.: 6-5 
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_____ .___LOCKING CAP 

VENTED WELL CAP'------1► 

, GAS VENT TUBE--

MOUNDED, VEGETATED OR 
PAVED EXISTING SOIL 

CONTINUOUS POUR CONCRETE 
CAP AND WELL APRON 
(EXPA_NDING CEMENT) 

COMPETENT 
BEDROCK 

----.. .... TEEL PROTECTIVE CASING 

-----STAINLESS STEEL WELL CASING 

.. 
;-.~ 
;~. 

!i .... ----
=l: .. 

a---.10 INCH BOREHOLE 

_,._--r.EMENT/BENTONITE GROUT 

____ ...;....__ 6 INCH STAINLESS STEEL 
CASING 

...,._ ___ 5.63 INCH OPEN BOREHOLE 

TYPICAL OPEN- HOLE BEDROCK 
MONITORING WELL CONSTRUCTION 

CIBA-GEIGY FACILITY 
CRANSTON, RHODE ISLAND 

WOODWARD.-CLYDE CONSULTANTS ' 
COIIIUL TIIIIG INGINHRI. GIOLOGIITI AIIID INVIRO-INTAL ICIINTIITI 

WAYNI, NHUEIIIIY 

OIi. IY: MAA - SCALI: NONE .PRO.,. NO.: 87X4660 

CK'O.IY: MEC DATI: 3 MAR 1990 PIG.NO.: 8-8 
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PROJECT ANIU.OCATION 

DRILLING AGENCY . 

DEVELOPMENT EQUIPMENT 

BORING 

I-

INSTALLATION REPORT 

WELL NO. ELEVATION DATUM 

FOREMAN DATE INSTALLATION 
&TARTED 

GALLONS REMOVED TIME DEVELOPMENT 
STARTED 

LOG OF MONITORING WELL 

PROJECT NO. 

DATE INSTALLATION 
PINISHED 

TIME DEVELOPMENT 
COMPLl!TED 

MONITORING WELL 
TYPE OF MONITORING WELL ___________ _ 

t::: 
Ill IL 

·Q z 
DESCRIPTION 

TOP OP RISER ELEV. ___ _ 

·L1 -·--
Lz __ 

L3--

L• -.-- Le 
Ls-
La-.-

L7 --

L:, 

VENTED CAP 

TYPE OF PIPE ____ _ 

i- T'rPE 01' BACKFILL AROUND 

I RISER -------

1 
TOPOPSEALELEV. __ _ 

TYPE OF SEAL MATERIAL __ 

TOP OF flLTER ELEV. __ _ 

TYPE OF PILTER MATERIAL_ 

SIZE OF OPENINGS __ _ 

DIAMETER OP MONITOR WELL 

I1 TIP 

] ..... :.< BOTTOM OP MON .. WELL · 
(-:{:',•.\';:~~:) ELEV. 

~-BOTTOM OP BORING ELEV. -

----1 I DIAMETER OP BORING --

REMARKS-------------------------------------

INSPECTED BY ---,----------

FIGURE 6-7 
TYPICAL MONITORING WELL 

INSTALLATION FORM 
· CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

... 
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I Seismic Line ____ _ 

Spread ______ _ 
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REFRACTION TRAVEL TIME DATA 

, 
1 
2 
3 
4 
5 
6 
7 
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SHOTPOINTS 

X Elev 

FIGURE 6-8 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 
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-------------------
RIA Control No. ___ _ rn INTERNATIONAL 

TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

CIC Control No. 14 6 4 3 3 
PAOJECTNAMEINUMBER --------------
SAMPLE TEAM MEMBERS _____________ _ 

Sample Semple DllleandTIIM 
Hurni,- location 1111d Dwltpdaft Collect9d 

--

LAB DESTINATION ---------------

CARRIER/WAYBILL NO. ~--------------

Sample eon.... Candlllon an Recelpl OIIP(JNI 
Type Type . , ....... Dale) "-'CINo. 

Speclal Instructions:---------------------------------------

Posalble Sample Huardt: ____________________________________ _ 

SIGNATURES: (Name. Company, Date and Time) 

1. Relinquished By: ______________ _ 3. Rellnquletled 9y: _____________ _ 

AecelvedBy. __________________ _ 
Received by: .... ·---------------

2. Rellnqulahed By: ______________ _ 4. Rellnqulltled By.--------------:--

Aec:elved By: ----------------
~ By: ______________ _ 

FIGURE 7-1 
TYPICAL CHAIN-OF-CUSTODY FORM 

CIBA-GEIGY FACILITY 
. CRANSTON, RHODE ISLAND 
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Proj~ Name ---------------------

Proj~ No·----,----------------

Samp!e No. ________________ _ 

Coll~ion Dale/Time --------------,-

Coll~or's Name----------------'

Sample Loc:a1ion --------------------

Sample Type/Depth/Description -----------

_____________ _,.Dreservallve ___ _ 

Analyze For ________________ _ 

Bonle ____ or ___ Fil!er9d ____ Nonlllterc~ 

FIGURE 7-2 
TYPICAL SAMPLE LABEL 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 
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RESULTS OF CHEMICAL ANALYSIS OF SOIL SAMPLES FROM UST-3 AREA 

(All results reported in mg/kg - ppm) 

TYPE OF SAMPLES Soil salll)les from around UST·3 
SAMPLE NlltBER UST•3W UST•3E UST·3S UST•3N DUP 

(UST•3N) 
SAMPLE MATRIX Soll Soil Soil Soil Soi 1 
DATE OF SAMPLING 08/08/89 08/08/89 08/08/89 08/08/89 08/08/89 
DEPTH INTERVAL. OF. SAMPLING 
(ft below ground) 8-10 8·10 8·10 . 8·10 8·10 

I TOTAL PETROLEUM HYI;,ROCARBONS. 1010 64 1860 334 361 

[VOUTn.E ORGANIC COMPOUNDS. ·::: 
Benzene 0.18 .. .. 1.40 .. 
Toluene 2.60 .. 3.70 3.40 3.30 
Xylenes 4.00 3.40 5.30 4.00 13.00 
TOTAL VO 6.78 3.40 9.00 8.80 16.30 

IBASEINEUTRAL.•coMPOUNDs:: .·,:•.·. ·:·• .. •,·.· 
·:·::;::"{/ :·:;::,::.: 

Polvnuclear Aromatic Hvdrocarbons 
Acenaphthene 2.80 0.07 j 5.80 2.00 0.47 
Acenaphthylene -- .. -- -- --
Anthracene 4.50 0.13 j 12.00 3.50 0.83 
Benzo(a)anthracene .. .. .. 6.00 1.60 
Benzo(a)cyrene 3.70 0.29 j 9.00 3.70 1.10 
Benzo(b)fluoranthene 4.00 0.25 j 9.50 3.70 0.95 
Benzo(k)fluoranthene 3.70 0.24 j 8.10 3.50 1.30 
Benzo(g,h l)cervlene 0.61 --· 2.20 2.20 --
Chrysene 5.40 0.34 13.00 5.40 1.40 
Dibenz(a h)anthracene 3.70 .. 0.89 0.63 .. 
Fluoranthene 17.00 1.00 46.00 15.00 3.50 
Fluorene 2.90 -- 6.00 2.10 0.41 
lndeno(1 2.3-c d)pvrene 1.30 .. 3.10 2.50 --
Naphthalene 8.20 -- 6.30 7.20 4.00 
Phenanthrene 13.00. 0.62 31.00 11.00 3.10 
Pyrene 12.00 0.59 25.00 7.20 2.30 
TOTAL PAH 82.81 3.53 177.89 75.63 20.96 

Tentativelv Identified C""""'IJnds 
Alkyl benzenes 95 j -- 102 j 57 j 31 j 
Hydrocarbon 161 j -- 285 j 118 j 89 j 
Unknown 18 j 102 j 32 j -- --
TOTAL TIC 274 j 102 j 419 j 175. j 120 j 

Notes: ··:Not detected. 
NR:Not requested. 
j: Estimated concentration of analyte present, but concentration less than 

detection limit or indicates an estimated value. 

FIGURE 10-1 
TYPICAL SORTED DATA TABLE 
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Table 1. TCE case study data (µg/1). 

WELL SUBSAMPLE 1 SUBSAMPLE 2 

1 1400 1100 

2 1100 6S0 

3 2S00 1930 

4 1090 1240 

s 930 400 

6 355 155 

7 628 725 

8 2640 47S 

Table 2. Results from one-way analysis of variance on TCE case study 
data. 

Degrees of Mean Source of 
Variation 

Sum of 
Squares Freedom Square F-ratio 

Between Groups 

Within Groups 

4384647 

2888717 

7 

8 

626378 

361090 

Non-sampling Error Variance 

Spatial Variance (Sampling Error Variance). 

2 
aT = (MST - MSE)/r 

= (626378 - 361090)/3 
= 13264S 

FIGURE 10-2 
lYPICAL ANALYSIS OF 

VARIANCE (ANOVA) DATA TABLES 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 

1.735 

Significance 
Level 

0.228 
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Figure 1. The estimated number of samples (n), using an one-way ANOVA random effects model, that should 
. 2 2 

be collected for different total sample sizes (nt) and variance ratios (aA/aE). (Assumes n 

samples and in subsamples, m=nt-n, a!=ANOVA treatment variance, a!=ANOVA error variance. 

FIGURE 10-3 
TYPICAL ANOVA GRAPH SHOWING 

SAMPLE SIZE VS VARIANCE RATIO FOR 
DIFFERENT NUMBERS OF SAMPLES 

CIBA-GEIGY FACILITY 
CRANSTON. RHODE ISLAND 
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STANDARD AUDIT REPORT FORMAT 

Project No. 
To: (Project Manager) ------------
Subject: Report of Audit of _________ , on ________ _ 

Purpose: (Indicate as periodic audit, or state purpose if it is a 
special audit.) 

Auditor: (Give the name and title of the person conducting the 
audit, and list any individuals who may have assisted in 
conducting the audit.) 

Personnel Contacted: (List all persons contacted during the 
conduct of the audit.) 

Audit Checklist: (Present the checklist from which the audit 
was conducted, with the appropriates, u, x, 
or N marking for each item on the list.) 

Discussion: (Discuss the conduct of the audit, including 
the specific items examined for each item on 
the checklist and the reasons for assigning 
the s, u, c, or N marking.) 

Nonconformance: (Indicate nonconformance noted. A 
nonconformance is defined as a deficiency in 
characteristic, procedure or documentation 
which renders the quality of an item 
unacceptable or indeterminate. Examples of 
nonconformance include incorrect or inadequate 
documentation or- deviations from prescribed 
office, field, or laboratory procedures.) 

Corrective Action: (Indicate action to correct and to prevent 
recurrence of nonconformances, and dates by 
which reply to audit must be received and 
corrective action completed.) 

Recommendations: (Present suggestions regarding items or 
procedures which are not considered 
nonconformances, but which may result in 
nonconformances if allowed to continue, or for 
which relatively minor changes may result in 
improved quality.) 

Figure 15-1 

cd90-102F 
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NONCONFORMANCE AND DISPOSITION ACTION REPORT (NCR) 

Date: 
Submittal wee NCR No.: 

To: 
Description of Nonconformance and Cause: 

Proposed Disposition: 

Submitted by: Location: 
Approved by: ------------- Date: 

DISPOSITION (by Project Manager or designee) 
Implementation of Disposition Assigned to: 

Actual Disposition: 

Disposition completed on: 
Date 

Signature 

VERIFICATION 
Disposition reviewed and 

work inspected by: ----------
Disposition verified by: ---------
(Use additional sheet or memo if needed) 

Figure 15-2 
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WILLIAM M~ CAWTHRA · 

EDUCATION 

Woodward-Clyde Consultants 

environmental engineering 
process engineering 

chemical engineering 
water treatment 

New Jersey Institute of Technology: B.S., Chemical Engineering, 1956 

REGISTRATION 

Professional Engineer: New Jersey; Louisiana · 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, Senior Project Engineer, 1987-da te 
Stauffer Chemical Company, Manager, Environmental Engineering, 1974-1987 
Witco Chemical Company, Senior Process Engineer, 1964-1974 
Permutit Company, Process Engineer, 1961-1964 
Honeywell, Industrial Sales Engineer, 1957-1961 

REPRESENTATIVE EXPERIENCE· 

Mr. Cawthra is ·a. licensed Professional Engineer with over 30 years of technical 
and managerial experience. He has a Chemical Engineering Degree as a base, 
supplemented by instrumentation and water treatment experience. Mr. Cawthra 
has combined process design and environmental engineering skills with supervision 
responsibilities of multi-discipline groups. 

Since joining Woodward-Clyde, Mr. Cawthra has coauthored conceptual designs for 
two superflind sites, was responsible for a feasibility study which _resulted in "no 
further action" required by the client, and prepared a remedial action plan for a 
former coal gas plant. He was also Project Manager_ on the cleanup of a RCRA 
storage facility, and supervised a study on improvements to RCRA waste 
management at a major university complex. 

From 1980 through 1987, Mr. Cawthra was responsible for the technical and 
administrative management of the. Environmental Engineering Department at 
Stauffer Chemical Company. He supervised up to seven senior engineers by 
planning, directing and allocating assignments,· primarily in design of pollution 
control facilities for new· and existing · plants. Responsibility · for a three-man 
Safety Engineering Group was added in late 1980. Prior to 1980, he served as 
Senior Environmental Engineer responsible for coordination of all environmental 
project planning, permitting, and conceptual design of spill control, solids disposal, 
air abatement, ·and deep well pretreatment of two major pesticide manufacturing 
complexes. 

WMC 12/88 
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WU.LIAM M. CA WTHRA page2 

Woodward-Clyde Consultants 

Other involvements for Mr. Cawthra included: hazardous waste minimization, 
RCRA pond design, ground water remediation projects, waste brine incineration 
designs, neutralization design, dust/odor control, spill control/stor:m water 
recycling, and preparation of an Rl/F_S for a Superfund site. He acted as Project 
Engineer for a major ground water intercept/treatment system, made conceptual 
designs for regional hazardous waste treatment facility, conducted studies/air 
modeling for toxic plant emissions impact on surrounding communities, and 
contributed to a company manual for preparation of RCRA Part B permits. 

Ss Senior Process Engineer at Witco Chemical Company from 1964 through 1974, 
Mr. Cawthra prepared PFDs/P&IDs for several organic plants, including designing 
and sizing process equipment. He prepared detailed designs for a white 
oil/transformer oil and sulfonates plant for India, including mechanical check and 
operator training. He assisted on the start-up of an activated carbon 
manufacturing plant, sulfonates plant, powdered detergent plant, and carbon dust 
reconstitution plant. He made spill control/storm water collection studies and 
contributed on the design for two large plants plus so2 abatement of a third. 

As Process Engineer at Permutit Company from 1961 through 1964, Mr. Cawthra 
prepared designs for municipal and industrial water treatment plants including 
filters, clarifiers, softeners, and degasifiers. 

Ss Industrial Sales Engineer at Honeywell, he designed and sold instrumentation 
control systems, pneumatic, electronic, flow, temperature, and pressure control 
valves. 

PROFESSIONAL AFFILIATION 

American Institute of Chemical Engineers; Environmental and Safety Subsections. 

WMC 12/88 
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Woodward-Clyde Consultants 

MARION E. CRAIG hazardous waste investigations 

EDUCATION 

Queens College, C.U.N. Y .:· M.S., Geology, 1988 
Queens College, C.U.N. Y .: B.A., Geology, 1980 

REGISTRATION 

Registered Professional Geologist /1876 (Arkansas) 

PROFESSIONAL HISTORY 

structural geology 

Woodward-Clyde Consultants, Assistant Project Geologist, 1989-date 
Woodward-Clyde Consultants, Senior Staff Geologist, 1987-1989 
Woodward-Clyde Consultants, Staff Geologist, 1984-1987 
Research Foundation of the C.U.N.Y., Adjunct Lecturer, 1980-1982 
Rockefeller University, Laboratory Technician, 1977-1982 

REPRESENTATIVE EXPERIENCE 

Ms. _Craig has participated in several engineering geology and hazardous waste 
investigations. Her experience in engineering geology has involved-the inspection 
of rock tunnels, foundation and sewer excavations, and surface and ,subsurface 
mapping for design-phase construction projects in New Jersey and New York. 
Field tasks involved with these jobs included soil boring, rock coring, and 
piezometer installation. 

Ms. Craig has worked on several hazardous waste investigations in New Jersey and 
New York. She has recently prepared Field Sampling Plans for NPL sites in New 
Jersey and Remedial Investigation reports for New Jersey Superfund sites. Her 
primary field duties include well installation, water sampling, and soil sampling. 

Ms. Craig has worked as a site manager on several water and soil sampling 
operations on hazardous waste sites. Her duties included all interactions with the 
contracted analytical laboratory from ordering of sampling equipment to sample 
shipment and the supervision of sampling personnel. 

Ms. Craig has completed courses in safety training and has worked in Level C and 
D protection equipment. She is also fully trained to work in Level .B protection. 

MEC 7/89 
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MARION E.CRAIG 

PROFESSIONAL AFFILIATIONS 

Woodward-Clyde Consultants 

page 2 

Association of Ground Water Scientists and Engineers 
Sigma Xi 

PUBLICATIONS 

The Effects of Silica Diagenesis on the Evolution of Deformational Structures in 
the Havallah Sequence, Nevada; Geological Society of America, Abstracts with 
Programs, v. 16, No. 6, p. 451, 1984. 

Diagenetic. and Deformational Structures in Cherts of the Havallah Sequence, 
Nevada. M.A. Thesis, Queens College, C.U.N. Y ., 1988. · 

Diagenetic Controls on the Structural Evolution of Siliceous Sediments in the 
Golconda Allochthon, Nevada. Journal of Structural Geology, v. 9, No. 4. 
pp. 403-417, 1987. 

MEC 7/89 
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ROBERT G. GAIBROIS 

EDUCATION 

Woodward-Clyde Consultants 

project management 
waste management 

geotechnical engineering 
ground water assessment 

health and safety 

Cornell University: M.E., Civil Engineering (Soil and Foundation 
Engineering), 1974 

Cornell University: B.S., Civil Engineering, 1973 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, Staff Engineer to Project Engineer, 1974-date 

REPRESENTATIVE EXPERIENCE 

Mr. Gaibrois has managed engineering, hydrogeologic, geophysical and 
environmental investigations at numerous sites since joining Woodward-Clyde 
Consultants. These programs have included site investigation, engineering 
analysis, remedial design and construction inspection activities. 

For the past eight years, Mr. Gaibrois has been involved in waste management 
Projects throughout the northeastern U.S. These assignments have included 
ground water contamination studies and remedial action programs for industrial 
facilities, municipal water supply wells, and leaking underground storage tanks 
containing petroleum products and other chemicals. Mr. Gaibrois has experience 
in the planning and performance of soil, surf ace water, sediment, air, septic and 
ground water sampling programs in accordance with stringent Federal and State 
Quality Assurance/Quality Control requirements. 

Mr. Gaibrois has recently served as Project Engineer responsible for Field 
Investigations and the preparation of the Remedial Investigation and Feasibility 
Study(Rl/FS) for the Waldick Aerospace Devices site in Monmouth County, New 
Jersey. This site is a U.S. Environmental Protection Agency National Priorities 
List Hazardous Waste Site and is being investigated under the Superfund hazardous 
waste cleanup program. Samples collected from the site have indicated high 
levels of chromium, cyanide, tetrachloroethene and trichloroethene. Mr. Gaibrois . 

. was responsible for the preparation of the technical specifications, geophysical 
programs including terrain conductivity and resistivity techniques, vadose zone 
gas extraction and sampling, contaminant delineation, and geotechnical aspects of 
the feasibility study. Monitoring well and test boring programs were performed 
under the supervision of Mr. Gaibrois. Work at the site was performed at Level B 
(self-contained breathing apparatus), Level C (air purifying respirator) and 

RGG 3/89 
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ROBERT G. GAIBROIS 

Woodward-Clyde Consultants 

page 2 

Level D protection levels. Mr. Gaibrois has also participated in other 
investigations performed under the Superfund program including the LiPari 
Landfill, Vestal Wellfield, Lang Property, D'Imperio and Metaltec/Aerosystems 
sites. 

Mr. Gaibrois has performed investigations and site remediation at many facilities 
where contaminants from leaking underground and aboveground storage tanks have 
impacted upon soil and ground water quality. In northern New Jersey, over 1000 
gallons of toluene and xylene leaking from underground tanks went undetected for 
several months at a chemical facility. Specifications for tank removal-and 
excavation of contaminated soil were prepared by Mr. Gaibrois for several 
underground storage tanks which had leaked. Mr. Gaibrois is currently managing 
the preparation of an underground storage tank management plan for a 
pharmaceutical company in which a WCC underground tank economic model will 
be used to establish the optimal tank replacement and monitoring program for 
more than thirty underground storage tanks. · 

Mr. Gaibrois is currently the Project Manager for a Rl/FS for the Montgomery 
Township Housing Development/Rocky Hill Municipal Wellfield site in Somerset 
County, New Jersey. In this capacity, Mr. Gaibrois has been responsible for the 
development of a work plan, Health and Safety plan, QA/QC project management 
plan, geophysical investigation, lineament analysis, conduct of the remedial 

. investigation, feasibility study, and conceptual design, and present_ations before 
the public and local elected officials. Previous investigations at the five square 
mile site have indicated the presence of PCBs, methylene chloride and 
tiichloroethylene in soil and ground water samples. WCC has installed nested 
ground water monitoring wells and source identification borings to investigate the 
extent and nature of contamination in the Brunswick Shale aquifer underlying the 
site. Mr. Gaibrois' waste management assignments have included extensive work 
with state and federal regulatory agencies. 

Mr. Gaibrois has served as the Wayne Business Unit's Health and Safety Officer 
since early 1986. As such he has been responsible for the development of health 
and safety plans, field audits of on-site activities, and compliance with 
governmental and WCC internal programs including WCCs medical monitoring 
program and OSHA. Mr. Gaibrois has received Level B, C, and D training and has 
completed Red Cross First Aid and CPR Certification. He has extensive 
experience in confined space entry work including tanks, sewers and· water supply 
tunnels. 

In addition to his involvement with hazardous waste projects, Mr. Gaibrois has 
been responsible for surface exploration programs, engineering analyses and 
design, writing of specifications and inspection of construction on a variety of 
civil engineering projects. In the field, he has supervised the inspection of test 
borings and probes; the installation and monitoring of field instrumentation such 
as piezometers, monitoring and observation wells, settlement plates, 
extensometers, slope indicators and plate load tests; pile driving and load tests; 
caisson installation; rock excavation by blasting; and compacted fill operations. 

RGG 3/89 
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ROBERT G. GAIBROIS 

Woodward-Clyde Consultants 

page 3 

Since 1979, Mr. Gaibrois has been Project Manager for WCC's activities at the 
recently completed $475 million Jacob K. Javits Convention Center in Manhattan, 
New York. His responsibilities have included supervision of the field investigation 
programf analysis and design of foundation systems including piles, caissons, 
spread footings and mat foundations; and construction supervision. In addition to 
the Convention Center project, Mr. Gaibrois has managed geotechnical studies for 
the Sea-Land Corporate Headquarters, General Foods Headquarters, Princeton 
Forrestal Center, numerous high-rise office buildings in Manhattan, and AT&T 
Long Lines facilities in the New York area. He has been responsible for the 
evaluation and design of foundation systems in landfill areas for structures such as 
methane recovery, refinery and wastewater treatment facilities and sewer 
investigations. 

During 1984, Mr. Gaibrois was Project Engineer for a subsurface investigation and 
feasibility study for a nine-mile long eight-foot diameter sewer tunnel proposed 
for the Tottenville section of Staten Island, New York. As such, he directed the 
activities of the project surveyors, ·archeological investigation and community 
relations program. This project included the drilling of approximately 600 test 
borings, the installation of about 200 observation and monitoring wells, down-hole 
logging, geophysical surveys, the logging of test excavations up to 80 ft in depth, 
and the evaluation of the ecological impacts of construction activities on wetlands 
located in the. project vicinity. Construction technologies evaluated included open 
cut construction methods, free air tunneling with dewatering, compressed air 
tunneling and pressurized face tunneling. 

Mr. Gaibrois has designed and implemented construction monitoring programs for 
numerous structures adjacent to construction projects. These structures have 
included computer facilities (e.g. New York Clearing House and New York 
Commodities Exchange) and microwave facilities (Bell Laboratories). He has also 
provided these services for landmark status buildings as designated by the New 
York Landmarks Preservation Commission including Fraunces Tavern, 
Metropolitan Museum of Art, South Street Seaport Historic District and the Arts 
Student League Building. These programs have generally included pre-land post
construction inspection of structures, tell tale monitoring of crack widths, ground 
water level monitoring, vibration monitoring, and determination of acceptable 
levels for these parameters. 

PROFESSIONAL AFFILIATIONS 

American Society of Civil Engineers 

RGG 3/89 
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ROGER J. HENNING 

EDUCATION 

Ohio State University: Ph.D., Hydrogeology 
University of Akron: M.S., Geology 
Baldwin-Wallace College: B.S., Earth Science 

REGISTRATION 

Woodward-Clyde Consultants 

hydrogeology 
water quality monitoring 

monitoring systems design 
waste management 

Certified Professional Geological Scientist /14800 - AIPG 
Registered Professional Geologist 11511 (Idaho) 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, Senior Project Hydrogeologist, 1983-date 
Morrison-Knudsen Company, Inc., Senior Hydrologist, 1980-1983 
Argonne National Laboratory, Asst. Environmental Systems Engineer, 1978-1980 
Private Consulting Geologist, Columbus, Ohio, 1976-1978 
Field Assistant, U.S.G.S., Waterbury, Connecticut, 1968 

REPRESENTATIVE EXPERIENCE 

Dr. Henning has extensive experience with hydrogeologic investigations and 
project management. He has directed waste related investigations which included 
site characterization, source definition and delineation, plume location, risk 
assessment, remediation design, and clean-up. Major contaminants were 
halocarbons (such as TCE), PCBs, coal tars, hydrocarbons (such as benzene), and 
metals.· He has directed projects involving two phase recovery, vapor control, and 
leak detection and testing. 

His experience with water supply includes water quality evaluation, aquifer 
characterization, and wellfield analysis and modeling. Dr. Henning designed the 
analytical laboratories, and aided in coordination of operating manu_als for water, 
and sewage systems for the Cerrejon Coal Project in Columbia, South America. 
He developed a methodology for dewatering and depressuring design for Texas 
lignite mines which included procurement design. 

Dr. Henning has extensive experience in permitting, baseline studies, and property 
evaluation. This includes hydrological analysis for oil shale and coal mine 
projects. He was task leader for hydrological analysis and design functions for 
metals mine treatment plants, and technically supervised analysis of hydrologic 
controls, water supply development, and environmental control for a proposed 
underground coal mine and preparation plant. 

RJH 7/88 GW 
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ROGER J. HENNING 

Woodward-Clyde Consultants 

page2 

Dr. Henning worked on analysis tasks for the Basalt Waste Isolation Program 
which includes preparing a drilling and testing plan aimed at determining hydraulic 
and hydrochemical properties of deep, fractured basalt flows, aquifer test 
sensitivity analysis, and other technical assistance to Rockwell Hanford 
Operations. He has also assisted in planning for hydrogeologic investigations for 
the Office of Crystalline Rock (OCRD), Northeast Project Repository Siting 
Study. 

As co-investigator of the "Environmental Control Technology of the U.S. Strip 
Mines Project" (a joint DOE-USEPA project), he evaluated field data and 
compared them to water quality and hydrologic balance requirements on the strip 
coal mining industry considering to the nation's increased requirements for 
energy. He also worked on the Argonne Land Reclamation Program, Eastern 
Province Project hydrology and hydrochemistry tasks. As a con·sultant to the 
Office of Surface Mining (OSM) where he developed a plan describing stratigraphy, 
aquifers, and geohydrologic constraints of surface mining in Ohio. 

Dr. Henning has specialized experience in computer modeling of surface water 
quality and quantity as well as ground water quality and flow. His experience 
includes use of the major scientific programming languages as well as use of 
database, statistical, and graphical packages. 

PROFESSIONAL AFFILIATIONS 

American Geophysical Union 
American Water Resources Association 
National Water Well Association (Association of Ground Water Scientists and 

Engineers) 
ASTM (Group Leader in Dl8.0l.0l - Ground Water Monitoring Standards) 
American Management Association 

HONORS AND A WARDS 

Spieker Award (Ohio State University) 
Listed in "Who's Who in the East" 

-PUBLICATIONS 

Dr. Henning has published over 20 technical papers and participated in numerous 
technical presentations either as an invited speaker or panelist. Publication list is 
available upon .request. 

RJH 7/88 GW 
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Woodward-Clyde Consultants 

MARK HOULDA Y hazardous waste investigations 
ground water contamination studies 

applied geophysics 
seismology 

EDUCATION 

Rutgers University, M.S., Geology, 1983 
Montclair State College, B.S., Geosciences, 1978 
William Paterson College, B.A., Environmental Studies, 1977 

REGISTRATION 

Registered Professional Geologist II 1392 (Arkansas) 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, Project Geologist, 1990-date 
Woodward-Clyde Consultants, Assistant Project Geologist, 1987-1989 
Woodward-Clyde Consultants, Senior Staff Geologist, 1983-1986 
Woodward-Clyde Consultants, Staff Geologist, 1980-1982 
Rutgers University, Teaching Assistant, 1978-1979 

REPRESENTATIVE EXPERIENCE 

Since joining Woodward-Clyde Consultants, Mr. Houlday has participated in a 
variety of geologic studies. His experience includes performing hazardous waste 
and ground water contamination investigations, surface geophysical surveys, and 
research activities involving contemporary northeastern seismicity. Mr. Houlday 
has participated in several hazardous waste and ground water contamination 
studies. His representative responsibilities include: planning the studies, 
performing the field work, and writing technical reports. Mr. Houlday is 
currently involved with a large RCRA Facility In_vestigation (RFI) for a site in 
New England. Mr. Houlday has participated in all aspects of this investigation 
including: performing preliminary characterization studies, helping to negotiate 
the Administrative Consent Order with EPA, and preparing the RFI work plan. As 
assistant project manager for this investigation, Mr. Houlday is responsible for 
preparing and monitoring budgets and schedules, and interfacing with the 
regulators, as required. 

Mr. Houlday's experience in performing geophysical investigations includes the 
. application of terrain conductivity to delineate contaminant plume migration and 

locate buried metallic objects and utilizing electrical resistivity surveys to define 
subsurface materials_ and lithologies. He has also participated in several seismic 
refraction and reflection surveys for a variety of engineering·projects. During 
these investigations, Mr. Houlday is routinely involved with all phases of activities 

MH 1/90 
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Woodward-Clyde Consultants 

MARK HOULDAY 

including data acquisition, reduction, interpretation, and technical report 
preparation. 

Mr. Houlday has extensive experience in research activities pertaining to 
contemporary seismicity in northeastern United States. He assisted in the design 
and installation of four microearthquake networks currently operating in selected 
regions of New York and New Jersey. His representative responsibilities included 
the collection, analysis and interpretation of network data, compilation of 
earthquake statistics and catalogs of historical earthquakes for seismic exposure 
studies and the development of local crustal velocity models. Mr. Houlday also 
determined source parameters for local and regional earthquakes including fault 
plane solutions, inferred direction of maximum compressive stress and correlation 
of epicenters to geologic and tectonic structures for northeastern United States 
earthquakes. 

PROFESSIONAL AFFILIATIONS 

.Association of Engineering Geologists 
American Geophysical Union 

PUBLICATIONS 

"Possible Implications of Recent Microearthquakes in Southeastern New York 
State," Earthquake Notes, 56, 35-42, 1985, with R.C. Quittmeyer, C. T. Statton, 
and K.A. Mrotek. 

"Recent Seismicity in North- and East-Central New York State," Earthquake 
Note, 55, 16-20, 1984, with R.C. Quittmeyer, K.A. Mrotek, and C.T. S.tatton. 

"Seismologic Implications of Post-1980 Small Magnitude Earthquakes that 
Occurred in Regions of New York State Characterized by Low-Levels of 
Seismicity," M.S. Thesis, Rutgers University, 1983. 
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WILLIAM M. LYON 

EDUCATION 

Woodward-Clyde Consultants 

chemistry 
chemical engineering 

marine science 
hazardous waste 

petrochemical process development 

New Jersey Institute of Technology: Completion of Chemical Engineering Course 
Curriculum, 198.5 

Long Island University: M.S., Marine Science, 1974 
Manhattan College: B.S., Biology /Chemistry, 1968 

PROFESSIONAL EXPERIENCE 

Woodwar~Clyde Consultants, Project Scientist, 1988-date 
Havens & Emerson, Inc., Environmental Laboratory Manager, 198.5-1988 
Chem Systems, Inc., Process Development Chemist, 197.5-198.5 
Graver Water Co., Research Assistant, 1974-197.5 
Sparling Instrument Co., Inside Salesman, 1973-1974 

REPRESENTATIVE EXPERIENCE 

Mr. Lyon has four years of experience in environmental chemistry and 
engineering. Assignments at Woodward-Clyde Consultants have included 
management of a field investigation project for ground water contamination. 
Hazardous waste project tasks include site contamination assessments and waste 
classification determinations. He also has experience in the preparation of site 
evaluation submittals f~r New Jersey ECRA (Environmental Cleanup 
Responsibility Act) projects. - · 

Other areas of expertise include laboratory management; implementation of 
quality assurance programs and analytical data validations under U.S. EPA 
protocol; drinking water, wastewater and hazardous waste analysis; field sampling 
and preparation of data bases. Laboratory management experience includes the 
operations of a U.S. EPA certified laboratory (Havens & Emerson, Inc.) for water 
testing in the categories of general chemistry, gas chromatography, atomic 
absorption, and microbiology.· 

Regulatory management experience include federal and state permit monitoring 
programs for industrial discharge (NPDES permits) and water quality for drinking 
water distribution systems. Mr. Lyon also has some experience in the preparation 
of mathematical models for the calculations of air emissions. 
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Woodward-Clyde Consultants 

page 2 

Environmental engineering projects have included pilot plant studies for water 
treatment plants and modifications to existing treatment systems. 

Mr. Lyon has a total of ten years of experience in research and process 
development for the petrochemical industry (Chem Systems, Inc.). Areas of 
expertise include project supervision from conceptual design through hands on 
construction and operation of pilot plant units. His experience also includes 
laboratory research for the licensing of new technology in chemical processes. 

Mr. Lyon's M.S. degree involved a specialization in Marine Biology with a thesis on 
icthyology and ecology of coral reefs. His military experience includes four years 
with the U.S. Navy as a photographer and oceanographic research technician. 

PROFESSIONAL AFFILIATIONS 

American Institute of Chemical Engineers 
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CHRISTOPHER MOTTA 

EDUCATION 

Woodward-Clyde Consultants 

superfund investigations 
surface water and ground water geology 

sedimentation 

Rutgers University, New Brunswick, New Jersey: M.S., Geology, 1984 
Rutgers University, New Brunswick, New Jersey: B.S., Geology, 1980 

REGISTRATION 

Certified Professional Geologist, AIPG No. 7 565 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, Assistant Project Geologist, 1988-date 
Woodward-Clyde Consultants, Senior Staff Geologist, 1986-1988 
Woodward-Clyde Consultants, Staff Geologist, 1984-1986 
Rutgers University, Research Assistant, 1982-1984 
Teledyne Isotopes, Geologist, 1981 

REPRESENTATIVE EXPERIENCE 

Mr. Motta has project management experience in planning and implementing 
remedial investigations of USEPA National Priority List sites in New Jersey. 
Those investigations included several methods of data collection including sudace 
geology evaluation, surface geophysical techniques, drilling, permeability testing, 
.selective-zone sampling and borehole geophysical techniques. Data collection also 
included field water quality analysis and stream flow measurements. 

Mr. Motta has conducted estuarine investigations of the Raritan River and Passaic 
River Estuaries· in New Jersey. The Raritan River Estuary investigation, funded 
by the NJDEP, was designed to determine the nature of sediment transport and 
deposition in the estuary. Field work included bathymetric surveys, current 
velocity and salinity profiling, and bed and suspended sediment sampling. In 
addition carbon 14 and lead dating techniques were utilized in the study. 

The Passaic River Estuary study was designed. to determine the extent of dioxin 
contamination in sediments· and to evaluate the potential for transport of 
sediment out of and within the estuary. Field work was similar to that for the 
Raritan River Estuary study with the addition of an extensive bed sediment 
vibratory coring program. 
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CHRISTOPHER J. MOTT A Woodward-Clyde C~teuJtants 

Mr. Motta has experience addressing coal tar cont_amination at sites in the Coastal 
Plain of New Jersey. Those investigations included soil, ground water and surface 
water sampling. In addition, tidal effects on the aquifers were evaluated. 

Mr. Motta has experience in evaluating and scoring sites according to the USEPA 
HRS scoring procedures. Those sites are located in Long Island, New York. 

Mr. Motta has completed an instruction and handling training course for radiation 
safety. Mr. Motta has been fully trained in Level Band Level C health and safety 
protocol. 

Mr. Motta has managed a paint sludge removal action for a National Priority List 
site in New Jersey. This project involved determining a waste classification 
according to USEPA protocol, identifying permit requirements, developing plans 
and specifications for the removal action, and administering the contract. A total 
of 7,000 cubic yards of ·material was excavated and hauled from the site. 

Mr. Motta is the principal author of two remedial investigation reports and one 
feasibility study report. Mr. Motta has co-authored other technical reports. Mr. 
Motta prepared the contract documents associated with the paint sludge removal 
action •. 

HONORS 

Graduated "With Honors" 
Alpha Zeta National Honor Fraternity Candidate 

PUBLICATIONS 

"The Sedimentology and Hydrology of the Lower and Middle Reaches of the 
Raritan River Estuary, New Jersey, M. S. Thesis, Rutgers University, 1984. 

"Salt Water Instrusion and Fine Grained Sedimentation, the Raritan River Estuary, 
New Jersey", Geologic Society of America Abstracts with Programs, Northeastern 
Section, 1983, with G. M. Ashley and W. H. Renwick. 
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MICHAEL P. NEILSEN 

EDUCATION 

Universi-ty-of·Utah: M.S. Meteorology, 1980 
University of Utah: B.S. Meteorology, 1976 
University of Utah: B.S. History, 1970 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants 

project management 
environmental assessment 

risk assessment/management 
siting economics 

air quality /meterology 

Woodward-Clyde Consultants; Project Scientist, 1987-date 
TRC Environmental Consultants; Senior Consulting Meteorologist, 1985-1986 
American Weather Consultants; Principal Meteorologist, 1983-1985 
York Research Consultants; Program Manager, 1980-1983 
WAK & Associates; Staff Meteorologist, 1974-1980 

REPRESENTATIVE EXPERIENCE 

Project Management 

Mr. Neilsen has managed complex studies for smelter facilities, electric power 
generation stations, chemical manufacturing plants, paper and pulp facilities, 
surface mines, underground mines, commercial developments, and hazardous 
waste facilities. Significant projects managed include: 

o Program Manager for the preparation of required Environmental Reports 
in support of Certificates of Environmental Compatibility and Need, for 
two pipeline projects in the Northeast. One project is located entirely 
within the State of New York, and must meet the rigorous requirements of 
the New York State Public Service Commission. The other project covers 
the states of Ohio, Pennsylvania, and New York, and must meet filing 
requirements of the Federal Energy Regulatory Commission. 

o Project Manager for the preparation of'an Environmental Assessment for 
the crossing of the Niagara River of a natural gas· pipeline project, part of 
a joint venture between Union Gas Ltd., Canada, and ANR Pipeline 
Company. Simultaneous regulatory authority was claimed by the U.S. 
Department of State, the New York State Public Service Commission, and 
the Canadian Energy Board. Reports were tailored to-meet the 
requirements of each of the necessary submissions for this project. 
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Program Manager for Woodward-Clyde's participation in the Toxic 
Catastrophe Prevention Act (TCPA) Task Force of an affiliate company 
owned in part by Woodward-Clyde Consultants. Mr Neilsen spearheaded 
the Risk Assessment portion of the required Risk Management Plan 
prepared for industrial clients in the State of New Jersey. Some clients 
were advised on the economic consequences in retaining certain facilities 
affected by the Act and possible alternatives. Mr. Neilsen helped found 
the task force by providing technical research into the targeted Chemical 
Process Industry, setting the management direction. 

Program manager for the SARA Title III services to industrial clients 
throughout the Northeast, specializing in providing assistance in 
Emergency Planning, Community Right-to-Know, and Toxic Reporting 
requirements. 

Project Manager for the environmental permitting of a 1.56 Megawatt 
Natural Gas fired Combined Cycle Cogeneration Plant in Pittsfield MA. 
Mr. Neilsen was responsible for all environmental permitting aspects of 
this "turnkey" project, including that required for the state's Energy 
Facilities Siting Council. Mr. Neilsen managed a team of WCC project 
scientists performing the air and noise analysis, and supervised the 
activities of a subcontractor on the contract. During the siting analysis, 
the installation of an above-ground Anhydrous Ammonia tank became a 
concern to regulatory officials and to the public. Mr. Neilsen supervised a 
technical review of the hazards of the tank siting, and made 
recommendations to that were supportive of the clients interests and 
concerns of the Cogeneration Industry about setting extraordinary 
regulatory precedent. 

Presented an Emergency Response seminar to individual chemical 
manufacturing company in New Jersey. The company had plant 
representatives from their facilities in New Jersey, New York, Louisiana, 
Texas, and Califor_nia in attendance. 

Project Manager of evaluation team to assess the toxic and odor 
impacts of an industrial accident. Mr. Neilsen was asked to provide 
emergency onsite meteorological and odor assessment- assistance during 
the accidental release. Subsequently, he headed up a multidisciplinary 
study team to assess the impacts of the incident for outside counsel 
retained by the client. Mr. Neilsen designed an innovative odor and toxic 
assessment methodology using innovative dispersion modeling techniques. 

Task Manager of a large third party contract<;>r evaluation effort, in 
conjunction with an EPA Region VIII asbestos abatement enforcement 
program. Mr. Neilsen provided the USEPA with trained inspectors which 
made independent reviews of asbestos containment/removal decisions 
from the USEPA. Additionally, the project responsibilities required air 
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sampling outside of the containment area, and observing removal 
contractor disposal techniques. 

o Program Manager of an extensive periodic and emergency maintenance 
meteorological tower program for the Yankee Nuclear and Long l_sland 
Lighting nuclear power plants in the New England and Long Island areas. 

o Program Manager of a field assessment program for the USDOE, in 
response to an environmental compliance order from the states of Texas 
and Louisiana. The network had to cover sites spread over 550 miles, and 
Mr. Neilsen designed the network and solved the l~gistics problems 
involved in the installation in just 60 days from contract award. Mr. 
Neilsen designed the data reporting system such that exceptionally high 
data capture was.enjoyed by the program. 

o Program Manager of an extensive environmental assessment program for a 
large U.S. Navy complex in Southern California, which included jet engine 
test cell sites, a large aircraft rework facility, and a disposal site for 
unexpended "Napalm" aircraft ordinance. The main products of the study 
included an extensive air dispersion evaluation of the engine test cell sites 
as part of a mandatory EIR to receive operating permits in .non
attainment areas, EIR of the impacts of the aircraft rework facility on_ 
the environment, including· preparation of spill contingency plans, and 
evaluation of the air impacts of leaking Napalm canisters at the ordinance 
depot • 

o Project Manager of an extensive combined field and airborne study to 
validate complex terrain models. Mr. Neilsen was responsible for the 
development of the sampling methods for criteria and non-criteria 
pollutants, and meteorological parameters, on the ground.and in the 
instrumented aircraft. Mr. Neilsen designed the innovative airborne 
navigation techniques crucial to fixing pollutant conc·entrations in time 
and space in the target plume. Additionally, he designed data probing 
techniques that defined multiple structures of the inversion existing over 
the study area. 

Energy Industry Experience 

Mr. Neilsen has significant consulting experience in the energy industry, which 
includes siting studies, permitting, and field impact assessment programs. He has 
consulted to fossil fueled and nuclear power plants, as well as cogeneration plants 
using natural gas and alternative fuels. 

o Field monitoring studies for power generation plants in Colorado, Arizona, 
Oklahoma, New York, Pennsylvania, Connecticut, Maine, Massachusetts, 
and Vermont. 
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o Site selection studies for facilities in the states of Colorado, Oklahoma, 
Pennsylvania, and Virginia. 

o Environmental assessments for cogeneration facilities in Massachusetts, 
Vermont, New York, and Pennsylvania. 

o Statistical data evaluation for legal counsel representing a Colorado 
utility in a non-performance suit against an air control technology vendor. 

Chemical Manufacturing Industry 

o Multidisciplinary study to evaluate impacts from accidental release of 
odorous and toxics compounds into the air from a New Jersey facility. 

o Field assessment study to evaluate the impacts of manufacturing 
operations on the local environment by a Virginia chemical manufacturer. 

o Retained by a Georgia manufacturer to assess the damage caused by a 
neighboring company's ai~ emissions. 

o Retained by the USDOE, to assess the material damage and health 
endangerment from a nearby chemical manufacturer's plume impacting on 
one of their facilities in the state of Louisiana. 

Paper and Pulp Industry 

o _Field assessment study in support of a Maine company to meet compliance 
requirements. 

o Field assessment study to evaluate the odor impact from a New York 
facility, in defense of a law suit filed by Vermont residents. 

Additional Consulting Assignments 

Mr. Neilsen was the Principal Met~orologist responsible for the daily weather and 
wind forecasting support services to the 12 meter racing yachts in the America's 
Cup racing competition off of Newport RI in 1983. Mr. Neilsen's responsibilities 
included the design of the systems to gather large scale and local meteorological 
data. He perfected the methodology to prepare detailed mesoscale forecasts of . 
wind and weather conditions for every hour of the race. Mr. Neilsen selected and 
trained staff meteorologists to ensure the racing crews were brief e~ each 
morning, and that severe weather advisories could be passed to the Race 
Committee boat if required. · 
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MICHAEL P. NEILSEN 

PROFESSIONAL AFFILIATIONS 

Air and Waste Management Association 
American Meteorological Association 

PUBLICATIONS 

Woodward-Clyde Consultants 

page .5 

ncomparative performance of the SHOR TZ, LONGZ, and ISC models in an impact 
study", presented at 1983 APCA National Conference in Atlanta, GA. 

"Using the Richardson number as an indicator of stability", presented at the 1983 
APCA National Conference in Atlanta, GA. 

nHeavy metal deposition study in the Salt Lake Valley", coauthored with W. 
Klinger, presented at the 1979 APCA National Conference in Houston, TX. 
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JAMES F. ROETZER 

EDUCATION 

Woodward-Clyde Consultants 

environmental chemistry 
waste treatment 
hazardous waste 

Ph.D., Rensselaer Polytechnic Institute, 1978, Environmental Engineering 
M.S., Rensselaer Polytechnic Institute, 1973, Environmental Engineering 
B.S. (cum laude), Rensselaer Polytechnic Institute, 1971, Chemistry 

PROFESSIONAL HISTORY 

Woodword-Clyde Consultants, Senior Project Scientist, 1983-date 
Envirosphere Company, Division of Ebasco Services, Inc., Principal Environmental 

Chemist, 1978-1983 

REPRESENTATIVE EXPERIENCE 

Dr. Roetzer has performed numerous investigations of the fate and effects of 
chemicals in various environmental settings, including air, water, soil_and solid 
waste. He has performed studies and managed projects for utility, industrial and 
government clients. · 

Dr. Roetzer's recent project experience has been primarily in the area of 
hazardous waste. He is currently managing a major project covering all 
environmental aspects of decommissioning of a major manufacturing facility. He 
has been responsible for an investigation of the feasibility of various advanced 
alternative remedial actions for treatment of hazardous waste sites. He has also 
developed remedial investigation plans and conducted evaluations of impacts of 
contamination of soil and ground water at past coal gasification sites. He is 
currently supervising remedial investigations at a former gasification plant site 
including innovative application of UV-fluorescence methods to tracking of tars. 
He has designed and implemented an air monitoring program at a site 
contaminated with coal tar and other hazardous materials. He has been a 
principal investigator in a study of the potentialusage of a stabilized waste 
material (fly ash} as a landfill liner material. Dr. Roetzer is currently managing a 
remedial investigation and evaluation of alternative action at a site in EPA 
Region II contaminated with widespread low-concentration PCBs from waste oil 
application. On this project., he has successfully modified field analytical 
procedures for PCBs to improve accuracy and reproducibility of the test method, 
resulting in a cost-effective evaluation of contamination over a 50-acre site. He 
is currently coordinating research activities for in situ PCB degradation at this 
site. 
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Dr. Roetzer has been responsible for compliance activities under the 
Environmental Cleanup Responsibility Act (ECRA) program in New Jersey. He 
has served as project manager on several past and current ECRA-related projects, 
and has prepared ECRA applications and conducted sampling programs at 
manufacturing facilities, chemical plants, and oil terminals. He has developed 
investigation programs to meet NJDEP requirements, and has negotiated cleanup 
plans with NJDEP. He has also conducted site surveys to evaluate potential 
liabilities for property buyers. 

Dr. Roetzer has participated in Endangerment Assessments of several Superfund 
or other former waste disposal sites. These assessments use risk assessment 
methods to evaluate environmental and health risks/benefits associated with 
various alternative remedial actions. Dr. Roetzer was responsible for preparation 
of an endangerment assessment for a former hazardous material landfill including 
evaluation of ground water comaminant migration and organic phase migration in 
a fractured bedrock system. Potential airborne exposure routes were evaluated 
through modeling of vapor phase transport through the landfill cap, and subsequent 
atmospheric dispersion. 

Dr. Roetzer has analyzed the potential impacts of both organic and inorganic 
toxic chemicals. He has evaluated the chemical behavior and effects of heavy 
metals in discharges and aquatic systems. He has evaluated the reactions of 
airborne uranium hexafluoride, and incorporated these reactions into an 
atmospheric dispersion model. He has also been responsible for development of 
models for the mobility, release, degradation, and toxicity of chemicals In landfill 
settings. 

Dr. Roetzer has been responsible for evaluations of water quality and human 
health impacts for Environmental Impact Statements for power plants, coal 
gasification plants, and other industrial facilities. He is experienced in the 
determination of hazardous wastes and waste treatment facility design under 
RCRA, and hazardous waste site investigations and remediation under CERCLA 
(Superfund). He has managed RCRA Part B application assistance for a petroleum 
refinery and a secondary lead smelter. He has participated in several NPDES and 
SPDES compliance activities, including development of engineering reports for 
liquid waste treatment systems. He has delivered expert testimony at NPDES 
hearings. · 

PROFESSIONAL AFFILIATIONS 

American Chemical Society 
Society of Sigma Xi 
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PUBLICATIONS/PRESENTATIONS 

Woodward-Clyde Consultants 
page .3 

Roetzer, J. F., et al. "Treatment by Subsurface Disposal", in Environmental 
Pollution Control Engineering. Wang, L.K. and N.C. Pereira (Eds). Humana 
Press, Clifton, New Jersey, in press. 

Roetzer, J. F. 1978. A Kinetic Model for Sediment Phosphorous Release. 
Ph.D. Thesis. Rensselaer Polytechnic Institute, Troy, New York. 

Roetzer, J. F. 1973. Chemical Quality of Saratoga Lake. M.S. Thesis. 
Rensselaer polytechnic Institute, Troy, New York. 

Roetzer, J. F. 1985. ECRA - Case Studies - Presented at ECRA Update: 
Lessons Learned, May 2, 1985. 

Roetzer, J. F. (coauthor) 1979. Survey of Chemical and Radiological Indexes 
Evaluating Toxicity. National Low-Level Radioactive Waste Management 
Program - Report No. DOE/LLW-177, March 1983. 
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DENNIS I. RUBIN 

EDUCATION 

Colorado School of Mines, Geological Engineer, 1966 
University of Michigan, Graduate School of Business Administration, Management 

Training Program, 197 5 

REGISTRATION 

Professional Geologist: Idaho (1972); Maine (1974); Virginia (1984); South Carolina 
(1987-Engineering Geology) 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, Manager Electric Energy Services, 1985-date 
American Electric Power Service Corporation; Division Manager - Civil 

Engineering· Division, 1983-1985; Section Manager - Soils, Foundations, & 
Hydro Section, 1972-1983; Engineer - Civil Engineering Division, 1970-1972 

Stone and Webster Engineering Corporation; Senior Field Engineer, 1966-1970 

REPRESENTATIVE EXPERIENCE 

Mr. Rubin's most recent assignment was related to the construction of· a 280 Ft . 
high, 50,000 acre-foot reservoir complex. In the capacity as Senior Resident 
Engineer his responsibilities were to supervise construction inspection activities 
for the earth works and associated structures. He supervised an inspection staff of 
over .50 personnel for the performance of this work. 

As Division Manager, Mr. Rubin was responsible to the Vice President, Engineering 
Administration for the preparation and execution of plans and design criteria for 
the Civil/Structural work associated with conventional power generating plants, 
and nuclear and hydroelectric facilities in the American Electric Power System. 

He supervised a staff of sixty people in four sections: Structural Engineering, 
Soils, Foundations & · Hydro, Survey & M~pping, and · the Civil Engineering 
Laboratory. The interdisciplinary staff consists of .four Sections Managers, 
Structural and Geotechnical Engineers, Geologists, Hydrologists, and Mechanical 
Engineers. 

Mr. Rubin was responsible for a budget of approximately $60,000,000 per year for 
the engineering studies, planning, design, and construction contracts for site 
development, and the structural and miscellaneous concrete and structural steel 
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for the construction of new fossil, hydroelectric, and nuclear generating facilities. 
The work is located in the seven-state service area of the American Electric 
Power System. 

As Section Manager at American Electric Power Service Corporation, Mr. Rubin 
was responsible for the administration and technical supervision for a staff of 
fourteen people responsible for major power plant projects in the fields of 
geotechnical design, permitting and contracting, and the licensing and 
maintenance of hydroelectric facilities. 

In the capacity as Section Manager, he supervised the design and construction of 
four major earth-rock fill dams and the re-analysis of the stability of a concrete 
gravity dam. During this period, the foundation design and earthwork associated 
with five 1,300 MW coal-fired generating units was completed and the units placed 
into commercial operation. 

In addition to the construction of new generating facilities, seven precipitator 
retrofits were engineered and constructed. The above work included the 
preparation of complete bid documents including supervision of drawing 
preparation and technical specifications, and the evaluation and recommendation 
for contract awards. 

As an Engineer, he performed site investigations, prepared foundation and 
earthwork recommendations; and had direct project responsibilities for seven 765 
KV stations, two 1,300 MV coal-fired units, and geotechnical review for a major 
pump-storage project. 

At Stone & Weber, Mr. Rubin was responsible for underground technical 
instrumentation, design and execution of upper reservoir grouting and earth-dam 
fill placement for the Northfield Mountain Pump Storage Project. 

PROFESSIONAL AFFILIATIONS 

Geological Society of America 
Association of Engineering Geologists 

PUBLICATIONS 

Rubin, D.I. and P.J. Mayrose, "Curtain Grouting at Northfield Mountain", 
Geological Society of America, Vol. 83, No. 7, July 1971, Abstracts, 1972. 

Murphy, V.J. and D.1. Rubin, "Seismic Investigations of Landslides", Proceedings 
of 2nd International Congress of Engineering Geology, 1974. · 
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Stelle, Rubin, Buhac, "Stability of a Concrete Dam - A Case History" ASCE 
Journal of Power Engineering, 1983. 

Stelle, Rubin, Buhac, Anderson, "A New Approach to the Stability Evaluation of a 
Gravity Dam - The Role of Drainage System and Uplift Pressure", ASCE 
Journal of Power Engineering, 1983. 
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W. LEIGH SHORT chemical process engineering 
hazardous waste services 

feasibility studies and site remediation 
project management 

EDUCATION 

University of Michigan: Ph.D., Chemical Engineering, 1962 
University of Alberta: M.Sc., Chemical Engineering, 1957 
University of Alberta: B.Sc., Chemical Engineering, 1956 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants; Vice President, Hazardous Waste Services, 
1987-date 

Radian Corporation; Senior Program Manager, Section Head, 1985-1987 
Environmental Research and Technology; Vice President, 1979-1985 
University of Massachusetts, Amherst; Professor Chemical Engineering, 

Department Head, 1967-1979 
Chevron Research Company; Senior Process Engineer, 1962-1967 
Canadian Industries Limited; Project Engineer, 1957-1959 
Atomic Energy Canada; Summer Intern, 1955 
Esso Refinery, Calgary; Laboratory Technician, Summer 1954 

REPRESENTATIVE EXPERIENCE 

Dr. Short is responsible for the management and-business development activities 
associated .with WCC hazardous waste services in the Wayne, NJ office. Since 
joining WCC, Dr. Short has been project manager for the following projects: · 

o Preparation of a feasibility study for a superfund site in northwestern 
New Jersey (commercial client). The FS has been accepted by EPA 
and NJDEP and a record of decision issued. The site contained paint 
sludges and was an abandoned mine operation. 

0 

0 

0 

WLS 12/88 

Preparation of an RI/FS for conversion of a PCB contaminated building 
and associated property to a residential area. The clean-up standards 
and techniques are under nego_tiation with NJDEP. 

Feasibility study of possible water treatment techniques to allow a 
waste to energy conversion plant to meet its discharge permits. 

RI/FS and remediation study for a commercial site with contaminated 
soil (hydrocarbon) and ground water (TCE), and negotiations with 
NJDEP. 
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0 Review for a confidential client of clean up options of a property 
containing soil contamination (metals and hydrocarbons) and ground 
water (phenols, base neutral compounds). · 

o Project to review cleanup options to remove PCBs from contaminated 
sediments. The project included a review for the client of various 
negotiating strategies to determine standards and remedial_ techniques. 

Additionally, he has been responsible for peer review of a significant number of 
ECRA submissions to NJDEP and treatability programs proposed by other WCC 
offices. 

Prior to joining WCC, Dr. Short was responsible for the management of the Radian 
East Coast hazardous waste activities. In addition to functions such as strategic 
planning and budget control, he was project manager for the closure of a lagoon at 
a site in North Carolina and the remediation of a site in Connecticut, as a part of 
a property transfer. He acted as project manager for investigations of possible air 
pollution problems arising from a gasoline spill and for the preparation of 
legal/expert testimony to assist in permitting a steel plant modification. 

While at Environmental Research and Technology, he was responsible for a group 
of 120 engineers, chemists, geologists, and soil scientists. He was project 
manager for the design, procurement, installation, and startup of a liquid 
hazardous waste treatment facility. This project included extensive treatability 
studies. He was also project manager to prepare the bid specifications and 
procure the necessary contractors for the dismantling of a refinery, and project 
manager of an environmental impact/permitting study for the modification of a 
large Gulf Coast refinery. 

While at the University of Massachusetts, in addition to his research activities in 
air and water pollution control, he was co-owner of a small consulting firm, KSE 
Inc. In this capacity, he was active in projects to determine the cost to the 
petroleum industry of removing sulfur from gasoline and diesel fuel, the impact on 
the California petroleum industry of processing Alaskan crude oil, and to evaluate 
various technologies capable of meeting BAT regulations in the plastics and 
petrochemical industries. 

During his employment at Chevron Research, he worked in the development, 
design, construction, and startup of a novel waste water treatment process for 
Chevron. This resulted in several patents and the process is licensed by Chevron 
world ·wide. He also was responsible for the preparation of the process section of 
the bid specification of a solvent deasphalting plant, and served as the Chevron 
process representative in the offices of M. W. Kellog during the design of this 
facility. After construction, he prepared operator training manuals and served on 
the startup team. 

WLS 12/88 
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At Canadian Industries, he served as a project engineer managing plant 
construction projects, and was responsible for the design of high-pressure heat 
exchange equipment. 

REGISTRATION 

Professional Engineer: Texas 1984 

PROFESSIONAL AFFILIATIONS 

Air Pollution Control Association 
American Association for the Advancement of Science 
American Chemical Society 
American Institute of Chemical Engineers 
Environmental Protection Agency 

Science Advisory Boa.rd, Member 1974-1980 
Grants Peer Review Committee 
Review Panel for Small Business Innovative Research Programs 

WLS 12/88 
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ALBERT H. WOEHRLE, JR. 

EDUCATION 

Woodward-Clyde Consultants 

transportation 
civil engineering 

technical administration 

Cornell University, Ithaca, New York: M.S., Transportation Engineering, 1957 
Drexel University, Philadelphia, Pennsylvania: B.S., Civil Engineering, 1956 

REGISTRATION 

Professional Engineer: New Jersey, New York and Pennsylvania 

PROFESSIONAL HISTORY 

Woodward-Clyde Consultants, Senior Administrator, 1988-Present 
Howard F. Greenspan Associates, Director of Operations, 1985-1988 
Exxon International Company, Senior Marine Planner, 1968-1985 
Tri-State Regional Planning Commission, Manager of Highway Planning, 

1963-1968 
Delaware Valley Regional Planning Commission, Transportation Engineer, 

1960-1963 
Urban Engineers, Inc., Transportation Designer, 1958-1959 

REPRESENTATIVE EXPERIENCE 

Since joining Woodward-Clyde Consultants, Mr. Woehrle has been responsible 
for preparing budgets and financial forecasts and monitoring performance versus 
plan for the firm's 100 person New York Metropolitan offices. 

I 

Mr. Woehrle had similar responsibilities at Howard F. Greenspan Associates 
where he also was in charge of invoicing and_ accounts receivable collections. 

During his employment by Exxon International Company, Mr. Woehrle 
administered a worldwide system designed to reward quick turnaround of ships at 
loading and discharge ports. He also developed a reporting system which 
identified crudes, terminals and vessels which had consistent volume measurement 
problems. The follow-on remedial measures resulted in annual savings of 
$30 million. 

As Highway Planning Manager of the Tri-State Regional Planning Commission 
(New York metropolitan area), Mr. Woehrle was responsible for collecting data to 
describe the regional highway network as well as coding and testing existing and 
proposed networks using computer models. Organizational studies and annual 
budgets were also prepared and justified. 

AHW 8/89 
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The United States Environmental Protection Agency (USEPA) has issued an 

Administrative Order of Consent (Order) to CIBA-GEIGY Corporation pursuant to the 

Resource Conservation and Recove~ Act (RCRA). The Order (No. I-88-1088) requires 

that a RCRA Facility Investigation be conducted at the CIBA-GEIGY facility in 

Cranston, Rhode Island. The Order was signed by CIBA-GEIGY Corporation on 9 June 
i 

1989 and became effective on 16 June 1989. 

Th~ RCRA Facility Investigation (Facility Investigation) is one phase of the RCRA 

corrective-action program. That program also consists of the RCRA Facility 

Assessment (Facility Assessment) which precedes the Facility Investigation and the 

Corrective Measures Study (CMS) which follows the Facility Investigation. 

The Facility Assessment is intended to identify and gather information on known or 

potential release, evaluate Solid Waste Management Units (SWMUs) and Areas of 

Concern, and make preliminary determinations regarding conditions of concern and the 

I need for further action including interim measures. Those measures are designed to 

mitigate potential or actual releases that could endanger human health and/or the 

I 
I 
I 
I 
I 
I 
I 

environment. 

The Facility Investigation is conducted to characterize the impact of known or 

suspected releases that were determined to require further action based on the 

Facility Assessment. The Facility Investigation includes the Risk Evaluation. The 

Risk Evaluation is designed to identify the human populations and environmental 

systems that may be impacted by conditions of concern associated with the facility. 
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The Media Protection standards are then established for each media of concern. The 

Media Protection standards are based on the Risk Evaluation, pro~lgated standards 

and non-promulgated criteria. 

The Corrective Measures Study determines the potential engineering solutions to the 

facility problems as indicated by the Media Protection Standards. The solutions 

(corrective measures~ are evaluated based on performance, reliability, ease of imple

mentation, timeliness, protection of human health and the environment and cost effec

tiveness. 

The purpos~ of this Quality Assurance Project Plan (QAPP) is to describe the methods 

and procedures that will be used by IT Analytical Services (ITAS) to ensure quality, 

precision, accuracy, and completeness of the analytical data generated as part of the 

RCRA Facility Investigation. 

This QAPP is based on the USEPA Interim Guidelines and Specifications for Preparing 

Quality Assurance Project Plans, QAMS-005/80 and also reflects the provisions of the 

CIBA-GEIGY Corporation Project Quality Assurance Plan. 

This QAPP focuses on the acquisition of environmental data of defined and acceptable 

quality. The IT Quality Assurance Program is documented in the ITAS Quality 

Assurance Manual and the ITAS Knoxville, San Jose, Oak Ridge and Technology 

Development Laboratory-Specific Attachments. 
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4.0 PROJECT ORGANIZATION AND RESPONSIBILITY 

IT Analytical Services Knoxville-Middlebrook Pike, San Jose, Oak Ridge laboratories 

and Knoxville-Technology Development Laboratory (TDL) will provide the chemical ana

lysis for the RCRA Facility Investigation. Key personnel are shown in Figures 4-1 

through 4-4. The Knoxville-Middlebrook facility will provide most of the analyses 

with San Jose providing orga~ophosphorus pesticide and phenolic-phenoxy herbicide 
I 

analyses and Oak Ridge providing the total organic halides analyses. The 

Knoxville-TDL will provide dioxin analyses only. 

Each of th~ ITAS laboratories has a Quality Control Coordinator (QCC) responsible for 

ongoing day-to-day quality control. While each of the QCC's report to their respec

tive laboratory managers, there is a reporting relationship to the ITAS Director of 

Quality and Compliance, Linda P. Reeves. 

Typical quality-related ··responsibilities of several laboratory positions are high

lighted as follows: 

• laboratory Manager 

- Report directly to Vice President, IT Analytical Services, or 
Regional Director Analytical Operations 

- Implement the Quality Assurance Program within the laboratory 

- Periodically determine the effectiveness of the Quality Assurance 
Program in the laboratory 

- Issues laboratory reports 

- Maintain current laboratory organization chart 

- Supervise laboratory participation in interlaborat.ory 
accreditation and proficiency programs 

- Approves quality documents 



I 

I 
I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 

· Section No. 4.0 
Revision No. 2 
Date: March, 1990 
Page 2 of 8 

o · Techni ca 1 Di rector 

Provides technical overview of laboratory activities 

Serves as an "in-house" consultant for the applicability of 
general Quality Control practices to specific needs 

- Leads the training of analysts in laboratory operations 
and analytical procedures 

- Evaluates analytical techniques, procedures, instrumentation 
and Quality Control procedures, and provides recommendations 
to the Laboratory Manager 

I 

- Supervises the verification of software for data processing 

- Recommends standards for purchasing instrumentation, 
equipment, reagents, gases, and chemicals 

- Defines the instrunent preventive maintenance schedule 

Defines the calibration program within the laboratory 

o Quality Control Coordinator 

- Prepares Quality Control standards, arranges insertion of 
Quality Control samples into the laboratory sample stream 
and reviews the results 

- Performs statistical analyses utilizing results of QC 
samples analyses 

- Serves as the "focal point" for the reporti.ng and disposition 
of nonconformances 

- Recommends corrective actions for resolution of nonconformances 

- Reviews statistical data to verify the laboratory is 
meeting stated Quality Control goals 

- Assists in the performance of Quality Assurance audits and 
performs Quality Control audits 

- Establish and supervises the laboratory Quality Assurance 
training program 

---
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• Operations Manager/Assistant Laboratory Manager 

- Oversees the log-in of all samples received, completion of 
chain-of-custody records, and maintenance of sa~ple logbooks 

- Manages laboratory daily analytical operations 

- Supervises Quality Control activities performed as part of 
routine analytical operations 

Supervises sample storage facilities 

- Supervises the preparation and maintenance of laboratory records 
i 

• Group Leader 

Serves as the Lead Analyst .within the group ( group meaning 
organic analysis, inorganic analysis, special projects, et~.) 

- Organizes and schedules the analytical testing program with 
consideration for sample holding times 

- Implements data verification procedures 

- Assigns analysts for data processing and validation activities 

- Reviews and approves all analytical data and submits to 
Operations Manager and Laboratory Manager for issue 

- Evaluates instrument performance and supervises instrument 
calibration and preventive maintenance programs 

- Reports out-of-control or nonconforming situations to Operations 
Manager, laboratory Manager, and Quality Control Coordinator, 

_ as appropriate. 

• Analyst 

- Performs analytical procedures and data recording in accordance 
with accepted methods 

- Performs and documents calibration and preventive maintenance 
of instrumentation, as appropriate 

- Performs data processing and validation 

- Immediately reports out-of-control situations, instrument 
malfunction, calibration failure, or other nonconformances 
to the Group Leader and Quality Control Coordinator, as 
appropriate. 

---
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5.0 QUALITY ASSURANCE OBJECTIVES FOR MEASUREMENT DATA 
IN TERMS OF PRECISION, ACCURACY, COMPLETENESS, 

REPRESENTATIVENESS ANO COMPARABILITY 

Field measurement data for this project will consist of water level, pH, conduc

tivity, temperature and dissolved oxygen measurements to be performed by the site 

· investigation team. 

Geotechnical and geoche~ical parameters will be measured at the ITAS-TDL laboratory. 
j 

Information concerning these parameters is contained in Appendix A of this document. 

Parameters for laboratory analysis will include a list of general chemistry para

meters, a l-ist of fingerprint compounds unique to this site, the Appendix 1xl list of 

inorganic analytes, and the Appendix 1xl list of organic compounds. Analysis for 

both dissolved and total Appendix IX metals will be conducted. See Tables 9.1 through 

9.10 for a complete list of laboratory parameters. In addition to the Appendix IX 

organics, a library search for up to ten Tentatively Identified Compounds {TICs) from 

the GC/MS volatiles analyses and up to twenty TICs from the GC/MS semivolatiles ana

lyses will be made. 

Tables 5-1 through 5-6 summarize the laboratory analysis objectives for precision, 

accuracy and completeness. The accuracy and precision objectives presented in Table 

5-1 are not intended to represent data validation criteria. Rather, these values 

represent estimates of the magnitude of uncertainty which Might be associated with 

the measurement data due to measurement error. 

This QAPP document describes internal means for control and review of the laboratory 

data. Information concerning the field data may be found in Volume 3 Project 

lcFR 40, Part 264, Fed. Reg., Vol. 52, No. 131, ,July 9, 1987 
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Quality Assurance Plan •. In order to provide environmental measurements and data 

that are scientifically sound, defensible and of acceptable documented quality, ITAS 

has developed the following project objectives: 

e Scientific data generated will be of sufficient quality to 
·withstand scientific and legal scrutiny. 

e nata will be gathered or developed in accordance with procedures 
appropriate for their intended use. 

o Withi~ the limits of the project, data will be of defined 
precision, accuracy, representativeness, and completeness. 

To ensure that these objectives are met, the following project-specific QA objectives 

will be used for assessing the quality of the measurement data: 

• Accuracy and Precision - This is the agreement between a measurement 
and the true value and the degree of variability in the agreement, 
respectively. Mechanisms for checking accuracy and precision are 
described in Section 14. 

• Completeness - This is a measure of the amount of valid data 
obtained from a measurement system compared to the amount 
that was expe_cted to be obtained under normal and correct 
conditions. 

• Representativeness - This is the extent to which discrete 
measurements accurately describe the greater picture they 
are intended to represent. 

• Detection Limits - These are the minimum values reported 
for the analytes. The detection limit is dependent on 
the method used, the matrix, and the analytical requirements 
of the project. 

• Traceability - This is the extent to which data can be 
substantiated by hard-copy documentation. Traceability 
documentation exists in two essential forms: one that 
links quantification to authoritative standards and a 
second that describes the history of each sample from 
collection to analysis. 
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The fundamental mechanisms that will be employed to achieve these quality goals can_ 

be categorized as prevention, assessment, and correction. These-include: 

o Prevention of defects through planning and design, documented 
instructions and procedures, and careful selection of skilled, 
qualified personnel. 

o Quality assessment through a program of regular audits and 
inspections to supplement ongoing informal review. 

o Identification and correction of conditions adverse to 
quality through a closed-loop corrective action system. 
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TABLE 5-1 GENERAL CHEMISTRY PARAMETERS 
QUALITY CONTROL OBJECTIVEs(a) 

Typical Typical Expected 
Precision Accuracy Completeness 

Parameter RPO %(b) % of Recovery (%) 

Alkalinity + 20 C 90 
Ammonia, as N + 20 + 25 90 
Calcium + 20 + 25 90 
Carbonate + 20 C 90 
Chlorid~ + 20 + 25 90 
Dissolved Solids 

(Total) + 20 C 90 
Suspended Solids 

(Total} 
--

+ 20 + 25 90 
Iron + 20 + 25 90 
Magnesium + 20 + 25 90 
Manganese + 20 + 25 90 
Nitrate/Nitrite + 20 + 25 90 
Oil and Grease + 20 C 90 
Organic Carbon 

(Total) + 25 + 25 90 
Organic Halogens 

(Total} d d 90 
COD C C 90 
BOD C C 90 
pH + 20 C 90 
Phosphorus, as 

P04 + 20 + 25 90 
Potassi~m + 20 + 25 90 
Silica e) + 20 + 25 90 
Sodium + 20 + 25 90 
Sulfate + 20 + 25 90 
Hardness, as 

(CaC03) + 20 C 90 
Langlier's Index + 20 C 90 
Hydrogen Sulfide, 

Unionized + 20 + 25 90 
Total Kjel dahl 

Nitrogen + 20 + 25 90 

(a) Quality control objectives (precision, accuracy, and completeness} stated 
are proposed qui-delines; actual limits may be narrower than those specified. 
Objectives apply to both water and soil matrices. 

(b) "RPO"= relative percent difference. 
(c) Analyses have no precision and/or accuracy limits established based on 

· applicability. 
(d} Typical precision and accuracy objectives are determined by current control 

charts. 
(e) The silica analyses will be subcontracted to Galbraith Laboratories, Knoxville, 

Tennessee. 
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Parameter 

Total Cyanide 

Total Sulfide 
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TABLE 5-2 APPENDIX IX CLASSICAL PARAMETERS 
QUALITY CONTROL"OBJECTIVEs(a) 

Typical Typical Expected 
Precision Accuracy Completeness 

RPO %{bl % of Recovert {%} 
+ 20 + 25 90 

+ 20 + 25 90 

Quality control objectives (precision, accuracy, and completeness) stated 
are proposed guidelines; actual limits may be narrower than those specified. 
Objectives apply to both water and ·soil matrices • 
"RPO"= relative percent difference. 
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TABLE 5-3 APPENDIX IX METALr 
QUALITY CONTROL OBJECTIVEs(a 

Typical Typical Expected 
Precision Accuracy Completeness 

Parameter RPO %(b) % of Recovery (%) 

Antimony + 20 + 25 90 

Arsenic + 20 + 25 90 

Bariuin + 20 + 25 90 

Beryllium + 20 + 25 90 

Cadmium· +-20 + 25 90 

Chromfum + 20 + 25 90 

Cobalt + 20 + 25 90 

Copper + 20 + 25 90 

Lead + 20 · + 25 90 

Mercury + 20 + 25 90 

Nickel + 20 + 25 90 

Selenium + 20 + 25 90 

Silver + 20 + 25 90 

Thallium + 20 + 25 90 

Tin + 20 + 25 90 

Vanadium + 20 + 25 90 

Zint + 20 + 25 90 

Quality control objectives (precision, accuracy, and completeness) stated 
are proposed guidelines; actual limits may be narrower than those specified. 
Objectives apply to both water and soil matrices. 
"RPO"= relative percent difference. 



-------------------
TABLE 5-4 APPENDIX IX ORGANICS QUALITY CONTROL OBJECTIVES 

Precisionccuracy _ 
RPD l(bl l of Recover~ 

Surrogate Spike 
Accuracy(c) · ' 

· l of Recove?o 
Water olids 

Completeness 
Expected 

Completeness 
Parameter Water Sol ds Aaterol1ds (I) 
Volatiles: 

Trichloroethene 

Benzene 

Toluene 

Chlorobenzene 

1,1-Dichloroethene 

Toluene.;d8 

4-Bromofluorobenzene 

l,2-Dichloroethane-d4 

14 

11 

13 

13 

14 

24 

21 

21 

21 

22 

71-120 

76-127 

76-125 

75-130 

61-145 

62-137 

66-142 

59-139 

-60-133 

59-172 

88-110 

86-115 

76-114 

81-117 

74-121 

70-121 

· a - Matrix spike precision and accuracy goals, where stated, are found in EPA lll!thod references 
and wi 11 be used as starting pofots. After the analysis of 5 spiked samples (of the same 
matrix), the accuracy assessment for spiked compounds will he updated. Thereafter, the 
acc~racy assessment will be updated after every 10 spiked saiq>les. Records will be main
tained. However, the limits presented in this table will remain the limits for reporting 
and data validation purposes. 

b - •RPO• equals relative percent difference. 

c - Accuracy goals stated are from EPA CLP or SW-R46 lll!thods. These limits will be used as 
starting points for control chart generation. After 30_samples of the same matrix have been 
analyzed, "the average percent recovery and standard deviation will be calculated and new 
limits will be set as detailed in SW-846 Method 8000. 
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TABLE 5-4 APPENDIX IX ORGANICS QUALITY CONTROL OBJECTIVES 

(continued) 

Matrix Spike(a) 
Precision Accuracy 

RPD S(bl S of Recover~ 
Water Sol ds . Waterolids 

Surrogate Spike 
Accuracy(c) 

S of Recovero 
water 011a 

Completeness 
Expecte~

Compl eteness 
Parameter (S) 

GC/MS.Semivolatiles: 

Phenol 
2-Chlorophenol 
1,4-Dichlorobenzene 
N-Ni.t roso-di -n-propyl -

amine 
1,2,4~Trichlorobenzene 
4-Chloro-3-methylphenol 
Acenaphthylene 
4-Nitrophenol 
2,4-Dinitrotoluene 
Pentachlorophenol 
Pyrene 
Nitrobenzene-d5 
2-Fluorobiphenyl 
p-Terphenyl -d14 
Pheno1-d5 
2-Fl uoropheno l 
2,4,6-Tribromophenol 

42 
40 
28 
38 

28 
42 
31 
50 
38 
50 
31 

-

35 12-89 
50 ?.7-123 
27 36-97 
38 41-116 

23 39-98 
33 23-97 
19 46-118 
50 10-80 
47 24-96 
47 9-103 
36 26-127 

26-90 
25-102 
2R-104 
41-126 

38-107 
26-103 
31-137 
11-114 
28-89 
17-109 
35-142 

35-114 
43-116 
33-141 
10-94 
21-100 
10-123 

23-120 
30-115 
18-137 
24-113 
25-121 
19-122 

a - Matrix spike precision and accuracy goals, where stated, are found in EPA method references 
and will be used as starting points. After the analysis of 5 spiked ·samples (of the same 
matrix), the accuracy assessment for spiked compounds will be updated. Thereafter, the 
accuracy assessment will be updated after every 10 spiked samples •. Records will be na1n
tairied. However, the limits presented in this table will remain the limits for reporting 
and data validation purposes. 

b - "RPO" equals relative percent difference. 

c - Accuracy goals stated are from EPA CLP or SW-846 methods. These limits will be used as 
starting points for control chart generation. After 30 samples of the same rnatrix have been 
analyzed, the average percent recovery and standard deviation will be calculated and new 
l imi.ts will be set as detailed in SW-846 Method 8000. 
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-------------------
TARLE- 5-4 APPENDIX IX ORGANICS QUALITY CONTROL OBJECTIVES 

(continued) 
I• 

Matrix Spike(a) 
Precision Accuracy 

RPD l(b~ I of Recover~ 

Surrogate Spike 
Accuracy ( c) 

I of Recovery 
Water Solids 

Completeness 
Expected 

Completeness 
Parameter Water Sol ds Waterolids (I) 
Pesticides/Polychlorinated 90 
B1phenyls: 

garmna -BHC 15 50 56-123 46-127 

Heptachlor 20 31 40-131 35-130 

Aldrin 22 43 40-120 34-132 

Dieldrin 18 38 52-126 31-134 

fndri~ 21 45 56-121 42-139 

4•4'-DDT 27 50 38-127 23-134 

Dibutylchlorendate 24-154 20-150 

a ~ Matrix spike precision and accuracy goals, .. ere stated, are found in EPA method references 
and will be used as starting points. After the analysis of 5 spiked samples (of the same 
matrix), the accuracy assessment for spiked compounds will be updated. Thereafter, the 
accuracy assessment will be updated after every 10 spiked samples. Records wfl 1 be nain
tai ned. However, the limits presented in this table will remain the limits for reporting 
and data validation purposes. 

b - "RPO" equals relative percent difference. 

c - Accuracy goals stated are from EPA CLP or SW-846 methods. These limits will be used as 
starting points for control chart generation. After 30 samples of the same matrix have been 
analyzed, the average percent recovery and standard deviation will be calculated and new 
limits will be set as detailed in SW-846 Hethod ROOO. 
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TABLE s~4 APPENDIX IX ORGANICS QUALITY CONTROL OBJECTIVES 

(continued) 
.. 

Matrix Spike(a) 
Precision Accuracy 

RPO S{b ~ · S of Recover~-
Water So 1 ds Water o lids 

Surrogate Spike 
Accuracy(c) 

S of Recovery 
Water Solids 

Completeness 
Expected 

Completeness 
Parameter {S) 

Herbicides: 

Oinoseb 

NA 

NA 

NA 

NA 

NA 

NA 

6S-77d 

12-esd 
1e-esd 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

a - Matrix spike precision and accuracy goals, where stated, are found in £PA method references 
and will be used as starting points. After the analysis of 5 spiked samples (of the same 
matrix), the accuracy assessment for spiked compounds will be updated. Thereafter, the 
accuracy assessment will be updated after every· 10 spiked samples. Records will be main
tained. However, the limits presented in this table will remain the limits for reporting 
and data validation purposes. 

b - •Rpo• equals relative percent difference. 

c - Accuracy goals stated are from EPA CLP or SW-846 methods. These limits will be used as 
starting points for control chart generation. After 30 samples of the same matrix have been 
analyzed, the average percent recovery and standard deviation will be calculated and new 
limits will be set as detailed in SW-846 Method 8000. 

d - Single-operator data from SW-846 Method 8150. 

90 

Note: The ITAS-San Jose December 1989 method control limits are 0-163 (water) and 0-190 (soil). •o• 
equals detected. The control limits are adjusted monthly. 

NA - Not available 
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TABLE 5-5 APPENDIX IX ORGANOPHOSPHORUS PESTICIDES QUALITY CONTROL OBJECTIVES 

Parameter 

Organophosphorus 
Pest 1ci des: 

Dimethoate 

Famphur 

Parathion 

Thionazin 

Oisulfoton 

Methyl Parathion 

Phorate 

Standard 
Deviation 

Water Solids 

9.0 NA 

5.3 NA 

8.9 NA 

Accuracy(a) 
i of Recover~ 

Water olid 

81.9 NA 

96 NA 

62.7 NA 

Surrogate Spike 
Accuracy (a) 

i of Recovery 
Water Solids 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

NA NA 

Completeness 
Expected 

Completeness 
(i) 

90 

a - Precision and accuracy data are taken from Method 8140 and refers to single-operator data in reagent 
water. 

Note: The ITAS-San Jose December 1989 method control limits are 8-180 (water) and 11-147 (soil). The 
control limits are adjusted t00nthly .• 

NA - Not available. 
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Parameter 

PCDD 

PCDF 

TABLE 5-6 PCDD AND PCDF (DIOXINS ANO FURANS) 
QUALITY CONTROL OBJECTIVES 

Matrix Spike(a) 
Precision Accuracy(a) 

RPO i(b) I of Recovery 
Water Water 

60-140 

60-140 

+ 50 

+ 50 

Completeness 
Expected 

Completeness 
(I) 
90 

90 

a - Matrix spike precision and accuracy goals, where stated, are found in EPA method references. 

b - •RPOA equals relative percent difference. 
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6.0 SAMPLING PROCEDURES 

Section No. 6.0 
Revision No. 2 
Date: March, 1990 
Page 1 of 1 ---

The sampling procedures to be employed for this project are discussed in the Project 

Quality Assurance Plan, Volume 3 of this proposal. 
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7.0 SAMPLE CUSTODY PROCEDURES 

Section No. 7.0 
Revision No. 2 
Date: March. 1990 
Page 1 of 12 

Chain-of-custody procedures require documented sample possession from the time of· 

collection to disposal, in accordance with IT internal procedures and the federal 

guidelines. Figure 7-1 is a copy of IT's Chain-of-Custody Record. A sample is con

sidered in custody if: 

- It is in the sample.r's or the transferee's actual possession 
i 

- It is in the sampler's or the transferee's view, after being in 
his/her physical possession 

- It was in the sampler's or the transferee's physical possession 
and then he/she secured it to prevent tampering._ 

- It is placed in a designated secure area. 

Each time responsibility for custody of the sample changes, the new custodian will 

sign the record and note the date. 

In the event that the laboratory sample custodian judges the sample custody to be 

invalid (e.g., samples arrive damaged or custody seals have been broken), a noncon-

\ formance memorandum will be initiated (see Section 15.0). The Laboratory Project 

Manager will be advised immediately and the samples will not be analyzed until the 

Laboratory Project Manager so authorizes. The Laboratory Project Manager or 

designated representative will immediately contact the Site Manager. The Laboratory 

Project Manager and the Site Manager will make a .decision as to the fate of the 

sample(s) in question on a_case-by-case basis. The sample(s) will either be pro

cessed "as is" with custody failure noted along with the analytical data, 0r rejected 

with sampling rescheduled if necessary. The Site Manager will schedule any 



____________ , ____ _ - -- - - -R/A Control No. _____ _ rn INTERNATIONAL -
TECHNOLOGY 
CORPORATION CHAIN-OF-CUSTODY RECORD 

C/C Control No. 14 6 4 3 3 
PROJECT NAME/NUMBER --------------

SAMPLE TEAM MEMBERS---------------

Sample Sample Date and Time 
Number Location and Oeacrtptlon Collected 

LAB DESTINATION -----------------

CARRIER/WAYBILL NO. ----------------

Sample Container Condition on Receipt Olsposal 
Type Type 

, 
(Name and Dale) Record No. 

Special Instructions: -------------------------------------------

Possible Sample Hazards:------------------------------------------

SIGNATURES: (Name, Company, Date and Time) 

1. Relinquished By:------------------

Received By: __________________ _ 

2. Relinquished By: _________________ _ 

Received By: -----------"---------

WHITE - To accompany umplel 
YELLOW· flekl copy 

3. Relinquished By:---------------------

Received by:.:..·-----------------

4. Relinquished By: ________________ ..,...... 

R~ed BY:------------------

------------··. ... . .. ··--· ·····--·-------- ____ J 

FIGURE 7-1 ITAS CHAIN OF CUSTODY 
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resampling. The Laboratory Project Manager and Quality Control Coordinator will sign 

off the nonconformance report, noting the reason for disposition. Any problem •with a 

sample will be noted_ in the appropriate data report. 

The custody of individual sample containers will be documented by recording each con

tainer's identification on an appropriate Chain-of-Custody Record, with the analyses 

to be performed and sample preservative, if added, for each sample recorded on an 
i 

ITAS Request for Analysis form (Figure 7-2}. 

7.1 Field Custody 

Chain-..of-custody forms will be used to record h.istory of possession of sample 

containers and, subsequently, samples. Samples will· be considered in custody if 

they are within the sight of the individual responsible for their security or 

locked in a secure area. Field sampling personnel are responsible for sample 

security until they are turned over to the shipper or laboratory. Sample pre

servatives will be added in the field. Preservatives will be supplied by ITAS 

to the sampling team for addition on site. Field pH checks will be performed to 

insure proper preservation and noted on the Request for Analysis form (Figure 

7-2}. The exception here will be the preservation of the sample~ for volatile 

organics analysis (VOA}. The hydrochloric acid will be added to the VOA vial. 

pairs at ITAS prior to shipment to the site. All preservation will meet requ1red 

spectral grades/purities as required by sample analysis. These purities will be 

documented by the supplier. 
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Sample information pertinent to their analyses will be recorded on the chain-of

custody form. The information will include a sample identification number, 

sampling location, time of sampling, sample preservatives added and analyses to 

be performed. 

Each sample will be labeled in the field. Information recorded on the label 

will include the sample identification number, time and date of sampling, sample 
i 

preservative and analysis to be performed. An example of a typical sample label' 

which may be used in this investigation is illustrated in Figure 7-3. 

.· 



-------~-~---------
CD INTERNATIONAL 

TECHNOLOGY 
COR,OltAffON REQUEST FOR ANALYSIS 

R/A Conlrol No. 19 3 2_2 3 
CIC Control No. _____ _ 

PROJECT NAME 

PROJECT NUMBER 
PROFIT CENTER NUMBER _____________ _ 

PROJECT MANAGER 

BIU. 10 

PURCHASE ORDER NO. 

DATE SAMPLES SHIPPED 

LAB DESTINATION 

LA80RA10RY CONTACT 

SEND LAB REPORT 10 

DATE REPORT REQUIRED 

PROJECI' CONTACI' 

PROJECT CON"IM:r PHONE NO. 

SempleNo. Slmplelp Slmpletiallll ,.,...,,.. - 1allng Program Soec:iallnalruc:lions 

-----·---

TURNAROUND TIME REQUIRED: (Rulh 1111111 be apprfMlll!r lhe ~ Pnild Mlnlglr.) ...... __ ... __ 

-

QC LEVEL: (UwalaU 111d Ill uited lDNCllarge; ~ ........... fflllll be 
Ullllillld1Dlllllllb9blglnnlngwarll.) 

•-- '•-- •-- ,...8peclac __ 

P0SSl8LE HAZARD IDEN11flCA110N: ...... __ 
(PIMNlndlcalllaapllCl)• ....... ~llldlor•..,...alDOIIIUlnbWllllllll~...,.....llllllllrw.) 

Ar ... __ 1111a1n111111 __ ....., .... __ 
SAMPLE DISPOSAL: 

lllturnlDCllelll __ 

(PINN lndlcaldilpalitlllnal umplellllkMlng ....... Llb .. cllllgllDr ,-:lllng. lllipplng. lldMlllddlrpDNI.) 

DllpoMlllfLIII __ 
_____ (lnllclle ............... 

FOR LAB USE ONLY ._.._..., _________ _ 
WHITE O,,g,nal. IO accompany samplell 
YlLLOW r, .. iocopw 

·, FIGURE 7-2 ITAS REQUEST FOR ANALYSIS 

.I 

-0 0 :::0 V) 
Al Al CD CD 
10rt<n 
CD Cl> -'• rt 

I 
•• &n .... 

C.1'I .... 0 
0 ::l 

O 3 ::l 
-ti Al Z ., zo 

l~g.~:. 
N,. •• 

..... ........ 
U) N• 
U) 0 
0 



I 
I 
I 
I 
I 
I 
1. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1-------- ---------,-- ··-

Projea Heme 

ProjlCl No. 

Slfflll!•No. 

C0Uec1io11 OltelTIIN 

Co11ec1or1 N•"'• 

S111111•• Loc11io11 

Saffl,te Type/0e~W0Nc:np1io11 

.. ,..,.,,ttwe 

A1111yse ,or 

loftle or __ ,u,.,.., 

FIGURE 7-3 
lYPICAL SAMPLE LABEL 
CIBA-GEIGY FACILITY 

CRANSTON, RHODE ISLAND 
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Entries on labels and forms will be made with permanent ink. Corrections will 

be made by placing a single line through the incorrect entry and will be ini

tialed by the person making the correction. 

7.2 Laboratory Receipt and Entry of Samples 

Upon receipt at the laboratory, a sample is removed from the shipping container. 

The sample identification on the bottles is then compared to the information on 

sample packing lists or chai'n-of-custody forms. If discrepancies exists, 

appropriate notes (signed and dated) are made on the Chain-of-Custody Record 

form, and the shipping and receiving supervisor is ~otified. 

The following items are checked and documented upon receipt of samples with the 

Chain-of-Custody Record form or the accompanying ·forms: 

• The seals and tapes on the cooler are unbroken and uncut. 
Examine the sample and determine if proper temperature has 
been maintained during shipment. 

• The sample ·containers in the cooler are intact. 

• The identification on the sample bottles correspond to the 
entries on accompanying forms. 

• The number of sample containers received (i.e., bottles) is 
equal to the number of samples listed on the Chain-of-Custody 
Record forms or accompanying forms. 

o Samples requiring preservatives have been preserved as 
indicated on the Request for Analysis form. 

Documentation of sample receipt condition is documented on the Sample Receipt 

Log (Figure 7.4). If nonconformances exist in the condition of received 

samples, or if the Request for Analysis form does not say that samples requiring 
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preservation have been preserved, the nonconformance will be documented on a 

Nonconformance Memo {Figure 7.5). The Laboratory Project Manager will be 

notified immediately. The Laboratory Project Manager or designated represen

tative will immediately notify the Site Manager. The Site Manager will schedule 

resampling. ITAS will not analyze such samples unless directed to do so by t_he 

Woodward-Clyde Project Manager. If analysis for samples in question is 

required, approval for analysis 1T1Jst be received by the laboratory in a timely 

manner to avoid exceeding holding times. 

Identification numbers are stamped on label tape and.securely attached to each 

sample container. If samples are to be shipped to another laboratory, proper 

chain-of-custody will be maintained. 

7.2.1 Preanalysis Storage 

The laboratory sample custodian will receive and log in the samples. The 

samples are then placed into temporary storage until analyses are per

formed. Analytical personnel have the responsibility of picking up 

samples specific to their group from storage. 

Samples are stored as prescribed in the ITAS Quality Assurance Manual and 

Laboratory Specific Attachments. Methods of storage are intended 

generally to: 

• Retard biological action 

• Retard hydrolysis of chemical compounds and complexes 

• Reduce volatility of constituents 

• Reduce adsorption effects. 
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Preservation methods are generally limited to refrigeration. Sample ana

lyses are scheduled based on project needs and are consistent with sample 

holding times. A summary of holding times and sample preservatives is 

shown in Table 7-1. 

Immediately prior to sample preparation, samples that require preser

vation other than cooling will be checked to see if they have been pro-
i 

perly preserved. If proper preservation is absent, this fact will -be 

noted on a Nonconformance Memo {Figure 7.5). The laboratory Project 

Manager will be notified immediately. The laboratory Project Manager or 

designated representative will immediately notify the Site Manager. The 

Site Manager will reschedule sampling if necessary. Sample analysis will 

not continue until approval is received by the laboratory from the 

Woodward-Clyde Project Manager. Timely response is necessary from 

Woodward-Clyde to avoid exceeding holding times. 

7.2.2 Postanalysis Storage 

Anti ci pat ion of reana lys ts prescribes proper environmental control • If 

reanalysis is not anticipated, environmental conditions are not observed 

and the samples do not need to be retained. Disposal of samples will be 

in accordance with all applicable local, state, and federal regulation'S. 
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I TAS-K-CDO lORJ-1 

Project Code ___________ _ Number/Type of Samples ________ _ 

I Date Project Coded _________ _ 

I 
Date/Time Received _________ _ 

************************************* For EPA-CLP Use*********************************** 

I Case II 
SDG # --------------Contra_c_t_# _____________ _ 

Forms 
Federal Express Airbtll 
Traffic Report 
Sample Tags 

Received 
Yes No 
Yes No 
Yes No 

1---------------------------------------------Custody Tape (cooler) - present. intact. & properly placed? Yes No Not Req. 
Custody Seals (samples) - present. intact. & properly placed? Yes= No= Not Req. = 

I Sample Condition - intact & properly packed? · Yes. No Not Req. 
Chain-of-Custody - present & correctly f11led out ? Yes= No= Not Req. = 
Request/Analysts - present & correctly filled out? Yes No Not Req. 

I 
Blue/Wet Ice - present Yes No Blue Ice Frozen Yes - No -

Temperat'ure of Cooler - --- · - -
Comments: 

I Turnaround Time - Routine (10-15 working days) Other (specify) 
Rush Turnaround - -<4R hr 48-96 hr 5-lOaays Other -------1 QC Level - _I II ~11r=,_1v _otlier (specify)._-__________ _ 

Special Instruct tons: ----------------------------

1-----------

1 
---------------------------------------------\I Lab No. Client Identfftcatfon Ana lys 1 s Container/Location 

I 
I 
I 
I Figure 7.4 Page _L of_ 

ii 



-I 
I 

ITAS KNOXVILLE LABORATORY 
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PROJECT CODE:------------- FILED BY: ____________ DATE: _________ _ 

IAHPLE(S) AFFECTED: ------------------------------------
AREA: COOING ___ GC --..-- GC/MS ___ HPLC ___ PREP ___ METALS ___ GEN CHEH ___ OTHER 

lONCONFORHANCE (Check appropriate fte~(s)): 

~ 

1--
r 

1-· 

Not enough sample received for proper analysis. 

Sample received □broken [Jwfthout proper pre,ervative .,.,.,...,.......,..,... __ C)wfthout proper -refrfgeration 
Din improper container ______ OwiU custody seal mfsslng or broken C -1th 111egfble sar,,1,.,.e_n_u_nb.-e_r_s_o_r_ 
labels missing, · 

Sample received with incomplete paperwork: □Request for Analysts fol'III mtssfng ,[]Cllafn-of-Custody fom 
rnissfng/unrelinqufshed Obflling fnstructions incomplete Ono due date or TAT spectf.ted [lnethod for sar.iple dfspos 
tfon not specified □numbers on paperwork different than numbers on bottles ______ □other _____ _ 

Holding tfme exceeded Oat receipt Otn the lab by_ days. Reason. ________________ _ 

Sanple lost during extractfon/analysfs: no re-prep or re-analysts poss~ble. Reason: ___________ _ 

QC s11:1Ple data reported to clfent outside of □method □fnternal OQAPP □contract □regulatory lfmits. 
Reason: - · 

Incorrect preparatfon/analysfs procedure(s) used. no re.prep or re-analysts possible. Reason: ______ _ 

Samples analyzed and reported under 111 fnvalid calfbratfon curve. 

Incorrect/incomplete data reported to clfent. Specify: -----------------------

Blank contaminatfon: no re.prep of assocfated sar.iples done or possible. Reason: ____________ _ 

Reported detection lfmfts hfgher than specfffed fn □method □contract OQAPP, due to (Jr.iatrfx Olnsufffcfent sar,p 
Oinstrui:ientatfon· □other----------------------------------

Other (specify) --------------------------------------

1=CTIVE ACTION: 

Clf ent (Name: · - Informed verbally on by 

I= Clfent inforr.ted In writing on _______________ by ------ -------
Sample(s) processed •as ts•. 

_ · Sample(s,) preserved tn laboratory (specffy): _________________________ _ 

-:-- Sample(s) on hold unttl --·--------------------------------
- Other ------------------------------------------

,~ctive action initfated/perfonned by ________________________ Date ____ _ 

Operations Concurrence:------------------------------- Date ____ _ 

IQC Concurrence: ______________________ ....., ___________ Date .....;. ___ _ 

CORRECTIVE ACTION VERIFICATION I~ Vert fled 

_ Cannot verify, Reason -----------------------------------

IQC Coordinator: ---------------------------------- Date ____ _ 

THIS DOCUMENT HUST BE RETAINED IN TME PROJECT FILE 

Figure 7.5 ITAS-K-QA039RO 
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Inorganic Tests: 

Altaltntty 
"-nta. as II 
Btochemtcal 0Jl}'gen Demand 
Carbonate 
Cheat Cl 1 Oxygen De11111nd 
Chloride 
Cyanide. Total and Amenable 

to Clllortnatton 
Hydrogen Ion (pH) 
Hydrogen Sulfide (untontzed) 
KJeldahl ind Organic Nitrogen 
Nitrate/Nitrite 
011 I Grease 
Or91ntc Carbon (Total) 
Or91ntc Halogen (Total) 
Orthophosphate 
Pllosphorus. Total 
Residue. Filterable 
Residue. llonfllterable (TSS) 
St 1tc11 
Sulfate 
Sulfide 

!!.llilll 
Chr011tu11 YI 
Mercury (Total) 
Mercury (Dtssohed) 

lletels. except Chromium VI 
and llercury (Total) 

lletels. except Chr011tu■ YI 
and llercury (Dtssohed) 

Organic Tests: 

Volatiles 

Acid/Bas& Neutral Ertractables 

Chlorinated Pesttctdes/PCBs 

Organophosphorus Pesticides 

Herbicides 

TABLE 7.1 REQUIRED CONTAINERS. PRESERVATION TECHNiQUES. MIIIIIIUN SAIIPLE VOlllNES AND llllDING TIH£S 1 

Contatner2 Preservat ton1 Ntnh11ur.1 Sa!!5!le Size' 
!!!!!:. soil 

P.G Cool, 4•c 100 ., 
P.6 eoo1. 4•c. HfS04 to pH <Z 500 111 
P.6 Cool, 4-C 500 •1 
P.6 Cool, 4-C 100 •1 
P.6 Cool, 4•c. ~S04 to pH d 10 111 
P.6 llone requt 200 •1 
P,6 Cool, 4-C, llaOII to pH >12, 1,000 •1 

P.6 
o.ag ncorbtc actd 
lone required 100 •1 

P.6 Cool, 4-C 400 •1 
P.6 Cool• 4-C • NfS04 to pH d 500 ., 
P.6 Coo 1 • 4-C • "2S04 to pH <2 100 ■1 
6 Cool, 4-C. ~so, to pH d l .ooo ■1 
P,6 Cool, ,-.:. 1 or HfS04 to pH d 2 I 40 ., 
6 Cool, 4-C, :JS04 to pH <2 500 ■1 
P.6 Ftlter t~ ately, a,ol. 4•c 200 ■1 
P,6 Cool, ••c. ff2S04 to pH d 200 ■1 
P.6 Cool, 4-C . 200 ■1 
P,6 Cool, 4•c 500 •1 
p Cool, 4-C 5IJ •1 
P.6 Cool, 4•c 100 ., 
P,6 Cool, 4•c, add ztnc acetate 400 ., 

P,6 Cool, 4•c 75 ., 
P.6 111103 to pH d 200 •1 
P.6 Ft lter on stte; 

IIII03 to pH <2 200 ■1 
P,6 HIID3 to pH <Z 500 ., 

P.6 Filter on Site; 500 ■1 
HII03 to pH d 

G. Teflon-1tned Cool. 4-C. Z I 40 111 
Septllll IICl to~ d 
r.. Teflon-lined cap Cool. 4 C 1.000 ■1 

&. Teflon-lined cap Cool. 4-C 2.oon ■1 

&. Teflon-lined cap Cool. 4-C 1.000 •1 

&. Teflon-lined cap Cool. 4-C 1.000 ■1 

&. Teflon-lined cap Cool, 4•c 1,000 •1 

1 - Reference: EPA 511-848 3rd edttton. 
2 • Polyethylene (P) or Glass (6) 
I• For soil s111111les. store at 4•c as only preservation technique. 

11A 
11A 
11A 
50 9 
11A 
11A 
30 9 

50 9 
11A 
M 
11A 
11A 
11A 
11A 
11A 
11A 
11A 
11A 
NA 
NA 
50 9 

30 9 
2 9 

2 9 
10 9 

ID 9 

Z I 40 ■1 
Y1als 
30" 

50-100 9 

30 9 

30 9 

. 30 9 

Naxl..,_ Holding 
Tt111e (Water) 

14 days 
28 days 
48 hours 
14 days 
28 dlys 
28 days 
14 days 

An11yze t-.ttately 
7 dlys 
28 dlys 
28 days 
28 dlys 
28 days 
28 days 
48 houn 
28 days 
7 dlys 
7 days 
28 days 
28 days 
7 days 

24 houn 
28 days 

28 dlys 
S -thl 

S ■ontlls 

14 dlyp 

7 days antn ntrectl111 
40 d1ys 1fter ntrect ton 
7 days ant 11 ntrect t 111 
40 deys lfter utrectlon 
7 di.rt 1111t n ntnct t 111 
40 dlys 1fter ntrectton 
1 days ant 11 ext r,ct ton 
40 deys lfter extr1ctton 
7 dlys ant 11 extract ton 
40· days 1fter extract ton 

' - If less sa11111le ts prowlded PQL 's will be proportionately Increased. Addtttonal s111111le ts required for dupltcetes. 
•trlx spites lftd 1111trtx spite duplicates. 

NA - Analysts not requested. 

- -
Mulla,.,. Holding 

TIIIII! (Sol I) 

11A 
NA 
NA 
14 days 
11A 
11A 
14 days 

As soon as possible 
NA 
NA 
11A 
11A 
11A 
11A 
11A 
11A 
11A 
NA 
NA 
NA 
7.days 

24 hours 
ZB days 

28 days 
6 1111nths 

6 -ths 

14 days 

14 dlys. 40 dlys 
after ertractton 
14 dlys, 40 days 
1fter extraction 
14 dlys. 40 days 
1fter e1tr1ctton 
14 days. 40 days 
after ertrectton 
14 days, 40 days 
after ertractton 

- -

-oo:;ov 
0,JllJ(t)(t) 
lOrt<n 
(t) (t) .... c-t 

•• V, _, 

I...,.. -'•O 
N O::, 

3:::::, 
0 Ill :2 
-t,""'l zo 

() 0 • 

I ..... ::::,- . 
N,. ....._ 

N'• 
...,.. C 
I.O 
I.O 
0 
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8.0 CALiBRATION PROCEDURES ANO FREQUENCY 

Analytical instruments and equipment used to gather, generate, or measure environmen

tal data will be calibrated with sufficient frequency and in a manner such that 

accuracy and reproducibility is consistent with manufacturer's specifications and 

project requirements. 

Calibration frequencies and proc~dures for laboratory instruments used to analyze 

for Appendix IX parameters are specified in the SW-846, 3rd Edition methods that will 

be used by ITAS for analysis of the Appendix IX parameters. 1 These procedures will 

be followed' by the·JT laboratory performing the analysis. Tables .9.1 - 9.10 list the 

analytical method that will be used for each parameter. Calibration frequencies and 

procedures are outlined in Tables 8.1 and 8.2. 

Certain of the Appendix IX compounds are especially difficult to analyze for by these 

methods; modification of the specified calibration procedures ~ay be necessary. Any 

modifications of the specified calibration procedures will be documented in the ana

lytical report. One such modification concerns isobutyl alcohol and 1,4-dioxane 

analysis by SW-846 Method 8260. Because isobutyl alcohol and 1,4-dioxane have been 

found by .ITAS to cause carryover problems when analyzed at the levels necessary to 

generate a 5-point curve, calibration for these compounds will consist of a single 

level standard. This standard will be run to confirm detect-ability, spectra, and 

retention times at selected intervals well before any set of sample runs. Due to the 

low purge efficiency of some of the Appendix IX compounds, a heated purge 

1Not all of the Appendix IX parameters are listed in the SW-846 methods; however, 
SW-846 methods are the ones. recommended for parameter ana-lysis in CFR 40, Part 264, 
July 9, 1987. 
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(40°C .!. l°C) will be used for both water and soil calibrations and sample analysis. 

No other modifications to calibration procedures are anticipated at this· time. 

For all other analyses, ITAS will employ EPA approved methods, and follow the 

I calibration procedures and frequencies specified therein. Calibration procedures and 

frequency for the fingerprint compound analyses will follow similar guidelines. 

I 
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Calibration standards will be traceable to National Institute of St.andards Technology 

(NIST), formerly NBS, or EPA standards if available. 

Calibration records, including calibration results and reference standard preparation 

logs, will be prepared and maintained as described in the ITAS-Knoxville/Middlebr·ook, 

ITAS-San Jose and ITAS-TDL Quality Assurance Manual laboratory Specific Attachments. 

Calibration results and reference standard preparation records will be filed and 

maintained in the laboratory section responsible for the calibration. Calibration 

records will be subject to QC audit. 



-------------------
Table 8-1. Summary of Calibration Requirements 

Instrument 

GC/MS 

ea116ration standards 
Used. Initial and 
Daily Minimum 

Tune: BFB or DFTPP 

Initial: 5 levels+ blanka 
Daily: 1 level 

Gas Initial: 5 levels 
Chromatograph 

Mid level DDT/Endrin 
standard · 

Acceptance limits 

Meets criteria 

IRSD <301 (CCC) 
+ 25S of initial curve (CCC) 
lfetention time+ 30 sec for 
internal standarcls 

Std curve or calibration 
factor (CF) if S RSD <20; 

DDT/Endrin breakdown! 20S · 

Daily: 1 level of check CF<+ 151 of initial 
standard calibration 

Std check every 
10 samples 

Gas Initial: 3-5 levels 
Chromatograph 
(Organo-
phosphorus Daily: 1 level of check 
compounds and standard 
herbicides) 

Standard check 
every 10 samples 

a - Single-point calibration for .1sobutyl alcohol 

CF+ 15S of daily 
ca1Thrat1on (< + 20S for 
confirmation). ~etention 
times within retention time 
windows. (For nethods using 
retention time windows.) 

Standard curve or calibration 
factor (CF) if S RSD > 20 

CF<+ 151 of initial 
calibration 

CF+ 151 of daily calibration 
. ( <-+ 201 for confirmation). 

Retenl:ion times within 
retention time windows. (For 
methods using retention time 
windows.) 

and 1.4-dioxane. 

Corrective 
Actions 

Hake new standards and/or 
recalibrate 

Hake new standards or 
establish new calibra
tion curve 

Rerun standard once 
Perform column maintenance 

Repeat initial calibration 

Reanalyze samples that were 
analyzed after standard that 
failed criteria and before next 
standard that passes criteria 

Make new standards or establish 
new calibration curve 

Rerun samples that were 
analyzed between standards 
.failing criteria 

"iJ O ;;o Vl 
CJ CJ (!) (!) 

c..::::i rt< ('") 
(!) (!) .,.... rt 

•• V') --'• 

lw ..... o 
0:, 

0 ~:, 
--1') CJ z 

-, Z 0 
I u, n o • 

:::!'. .. 
NCO ...... . 

I.O 0 
I.O 
0 
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Table 8-1. Sunanary of Calibration Requirements (continued) 

Instrument 

Calibratfon Standards 
Used. Initial and 
Daily Minimum Acceptance Limits 

Inductively 
Coupled Plasma 
Emission Spec
trophotometer 

Initial: high standard+ Check std 90-llln 
blank 

Daily: . Instrument check 
standard and cali
bration blank 
every 10 samples 

Atomic Absorp- Initial: 
tion Spectro- Daily: 
photometer 

3 levels + blank 
1 check standard 
(midrange) per 10 
samples; 

pH Meter 

!IV-Visible 
Spectro
photometer 

Total Organic 
Carbon 

Total Organic 
Halogens 

Daily: . 

Initial: 
Daily: 
Monthly: 

Daily: 

Daily: 

2 levels 

3 ·1evels + blank 
Check standard 
Wavelength 
accuracy and 
photometric 
linearity 

1 level + blank 

2 levels; check 
standard every 
20. Blank every 
10. 

Linear regression correlation 
coefficient >0.995; 
Daily check ·std 90-lloi 
recovery 

+0.05 pH unit 
lfracket sa111>l e range 

Std curve+ 101 of initial 
ca 11 brat ion 
Manufacturer specifica-
tions 
!. 101 previous obser'vat ions 

!. 1ni of true value 

!. 151 of true value 

Corrective 
Actions 

Recalibrate. 
Repeat twice; if out
side control limit. then: 
recalibrate making 
new stds if necessary 

Make new standards or 
establish new calibra
tion curve 

Clean or replace elec-
trode; reca11brat_e 

Recalibrate 
Service 

Service 

Make new standards 

Make new standards 
and recalibrate 

- - - - - -

"'O c::, ;o (./l 
OJ OJ (I) (I) 

I.C rt- < (") 
(I) (I) ...... rt-

•• V"I -'• 

'"" -'•O ·. 0:::, 
0 3: :5 
-t, OJ :z 

-s :z 0 
iu, n o • 

::r • .. co 
N • 

I-' 0 
I.O 
I.O 
0 
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Instrument 

Analytical 
Balance 

Thermometers 

Pi pet tors 

Table 8-2. Summary of Calibration Requirements 

Calibration Frequency Acceptance Limits 

Daily: Sensitivity (with 0.001 gm 
Class •s• weight) Difference less than 0.1 mg 

Calibrate in constant 
temperature baths at two 
temperatures against 
precision thermometers 
certified by NIST annually 

Gravimetric check 
quarterly 

!,0.5°C 

High volume (>100 uL): 
< 1.01 relative error and 
lfsn 
Low volume (<100 uL): 
< 2.01 relative error and 
~D 

Corrective Actions 

Adjust, sensitivity 

Tag and remove from 
service, replace 

Service or replacement 

-00::0V> 
QJQ,ll)ll) 

u::!M-<C"'l 
Ill Ill -'• M-

• • Vl --'• I (JI _,, o 
0 :J 

0 ~ ::s 
-+, QJ z 

-s Z 0 
iu,no• 

=, • .. 
NCO 

I--' • 

"° a I.O 
0 
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9.0 ANALYTICAL PROCEDURES 

EPA approved methods will be used for all analyses for which EPA approved methods are 

available. Soil and water samples for Appendix IX parameters will be prepared and 

analyzed using SW-846 3rd Edition r.iethods. Analysis for general chemistry parameters 

will be conducted using Standard Methods 16th Editionl or EPA2 procedures. A list of 

parameters, methods, and practical quantitation limits (PQLs) are included in Table 

9.1 through 9.10. 

Procedures and QC objectives for geotechnical and geochemical parameters are 

discussed tn Appendix A. 

ITAS will develop and test proposed methods for fingerprint compound analysis. 

Proposed methods for fingerprint compound analysis,-along with method detection 

limit, precision and accuracy data, are included in Appendix B. 

Analysis will be performed in accordance with the methods stated herein unless speci

fic project requirement or needs dictate adoption of an alternate method or modifica

tion of the cited method. If analysis is performed in an alternate manner, the 

method used and/or modifications shall be documented in the project records. 

9.1 Appendix IX Organic Compounds 

Proven instruments and techniques will be used to identify and quantify vola

tile and semi volatile Appendix IX organic compounds._ Methods from SW-846 3rd 

iAPHA-AWWA-WPCF, 1985, Standard Methods for the Examination of Water and 
Wastewater, 16th Edition. 

2U.S. Environmental Protection Agency {EPA), March 1983, "Methods for Chemical 
Analysis of Water and Wastes", Publication EPA-600/4-79-020. 
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Edition will be used for these analyses. ITAS-Knoxville may include modifica

tions to improve reproducibility and/or accuracy. The methods, compounds and 

practical quantitation limits for Appendix IX organic compounds are listed in 

Tables 9.1 through 9.6. The actual detection limits obtained for a parttcular 

sample depend upon the amount and nature of matrix interferences present in the 

sample. If the listed practical quantitation limits are unachievable for a spe

cific sample, an explanation! of the problem and supporting evidence will be pro

vided with the analytical report • 

If matrix interferences causing elevated detection limits are encountered, the 

sample extract may be subjected to optional cleanup procedures recommended in 

SW-846 3rd Editio~. 

9.1.1 Volatiles 

Analysis for Appendix IX volatiles will be conducted _using SW-846 Method 8260 • 

The matrix spiking compounds will be 1,1-dichloroethene; trichloroethene; 

chlorobenzene; toluene; and benzene. The surrogate spikes will be toluene-dB; 

bromofluorobenzene; 1,2-dichloroethane-d4. The internal standard compounds 

will be bromochloromethane; 1,4-difluorobenzene; and chlorobenzene-d5. The 

criteria for acceptable calibration will be that the SPCC and CCC list com

pounds meet the stated method criteria. 

The purge vessel will be heated to 40° ~ 1°C for both water and soil samples. 

To provide better recovery for dichlorodifluoromethane, acetonitrile and some 

additional gases, the purge time will be 8 minutes (instead of 11 minutes). 

It has been the experience of ITAS that this purge time minimizei loss on the 

system trap while still meeting SPCC and CCC requirements and maintaining good 

sensitivity for all parameters. 



.I 
I 

\ -

I 
.I 

I 
I, 
.I 
I 
I' 
-I 
,j 

I 
I 
I 
I 

Sect"ion No. 9.0 
Revision No. 2 
Date: March, _1990 
Page 3 of 21 

Isobutyl alcohol and 1,4-dioxane have been found to exhibit low responses in 

the volatiles analysis and tend to be retained in the system at the levels 

required for detection. To eliminate the carryover problem with these com

pounds, calibration .for these compounds will consist of a single level stan

dard analyzed well before any set of sample runs. This standard will be used 

to confirm detectability, retention times and spectral character-istics. 

In addition to analysis for the compounds listed in Table 9.1, a mass spectral 

library search will be conducted to determine tentative compound iden

tifications for up to ten {10) nonsurrogate compounds of greatest con

centration. Substances {peaks) with responses less than 10 percent of the 

nearest internal standard will not be searched. The National Bureau of 

Standards {1985 release) mass spectral library will be used. For estimating 

the concentration of any Tentatively Identified Compound {TIC), a response 

factor of one {1) will be used. The concentration will then be estimated by 

comparison of the compound peak height or total area count to the peak height 

or total area count of the nearest internal standard free of interference on 

the reconstructed ion chromatogram. Criteria for TIC identification will be 

that listed in the SW-846 method. 

9.1.2 GC/MS Semivolatiles 

The Appendix IX semivolatile compounds listed in Table 9.2 will be analyzed 

for according to SW-846 Method 8270. The GC/MS semivolatiles scan range will 

be extended from 35-500 amu to 30-550 amu in order to allow detection of the 
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site specific fingerprint compounds. (See Appendix B for list of fingerprint 

compounds.) Run time will be extended an additional 10 minutes. The spiking 

compounds will be phenol; 2-chlorophenol; 1,4-dichlorobenzene; N-nitroso-di-n

propylamine; 1,2,4-trichlorobenzene; 4-chloro-3-methylphenol; acenaphthene; 

4-nitrophenol; 2,4-dinitrotoluene; pentachlorophenol; and pyrene. Six surro

gates will be used: nitrobenzene-d5; 2-fluorobiphenyl; terphenyl-d14; 

phenol-d6; 2-fluorophenol; ahd 2,4,6-tribromophenol. The internal standards 

will be 1,4-dichlorobenzene-d4; naphthalene-dB; acenaphthene-dlO; 

phenanthrene-dlO; chrysene-d12; and perylene-d12. The criteria for acceptable 

caltbration will be that the SPCC and CCC list compounds meet the stated 

method criteria. 

In addition to analysis for the compounds listed in Table 9.2, a mass spectral 

library search will be conducted to determine tentative compound iden

tifications for up to twenty (20) nonsurrogate compounds of greatest con

centration. Substances (peaks) with responses less than 10 percent of the 

nearest internal standard will not be searched. The National Bureau of 

Standards (19A5_ release) mass spectral library will be used. For estimating 

the concentration of any tentatively identified compound (TIC), a response 

factor of one (1) will be used. The concentration will then be estimated hy 

comparison of the compound peak height or total area count to the peak height 

or total area count of the nearest internal standard free of interferences on 

the reconstructed ion chromatogram. Criteria for TIC identification will be 

that listed in the SW-846 method. 
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9.1.3 Organochlorine Pesticides/PCBs 

Section No. 9.0 
Revision No. 2 
Date: March, 1990 
Page 5 of 21 ---

The list of Appendix IX chlorinated pesticides and PCBs in Table 9.3 will be 

analyzed for using SW-846 3rd Edition Method 8080. Dibutyl chlorendate will 

be used as the surrogate. A control chart for surrogate recovery will be 

maintained. However, the surrogate recovery limits will be considered to be 

advisory; and surrogate recovery outside of the limits will not require reana

lysis of samples. 

The spiking compounds for matrix spike/matrix spike duplicates (MS/MSD) will 

be lindane, heptachlor, aldrin, dieldrin, endrin, and 4,4'-DDT. Goals for per

cent recovery and relative percent deviation will be those listed in Section 

5, Table 5-3. The limits are advisory only and do not reflect criteria 

necessitating sample reanalysis. An evaluation standard containing endrin and 

4,4'-DDT will be analyzed once daily to check for endrin and· DDT breakdown. 

9.1.4 Additional Appendix IX Organics 

The herbicides listed in Table 9.4 will be analyzed for using SW-846 3rd 

Edition Method 8150. Representative compounds of this class will be used as a 

surrogate standard and to spike the matrix spike/matrix spike duplicate 

(MS/MSD) samples. 

The organophosphorus compounds listed in Table 9.5 will be analyzed for using 

SW-846 3rd.Edition Method 8140. Representative compounds of this class will 

be used for MS/MSD spiking. 

PCDD and PCDF will be analyzed for by SW-846 Method 8280. Isomer specific 

analysis for 2,3,7,8-TCDD will be performed using USEPA Contract Laboratory 

Program methodology. For any modifications to these methods, see Appendix D •. 
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9.2 Appendix IX Inorganics 

Se ct i on No. 9. 0 
Revision No. 2 
Date: March, 1990 
Page 6 of 21 

Proven instruments and techniques will be used to identify and quantify Appendix 

IX inorganic parameters. Soil and water samples will be analyzed for metals 

according to SW-846 3rd Edition inductively coupled plasma emission (ICP} method 

6010 and/or graphite furnace AA methods. Samples requiring dissolved metals 

analysis will be filtered in the field. For specific methods, see Tables 9.7 

through 9.9. 

The ICP method will be used as the preferred method. In cases where ICP instru

ment detection limits do not meet project requirements, alternative graphite 

furnace methods will be used. Palladium magnesium nitrate will be used as the 

matrix modifier for all graphite furnace analyses. Calibration for graphite 

furnace metals will be performed daily with a calibration check analyzed after 

every ten samples. ITAS typically makes some modification to the digestion pro

cedures detailed in SW-846. Any modifications employed for this project will be 

documented and reported to the client. 

The SW-846 cold vapor technique will be used for mercury analyses. 

Determinations of total cyanide will be made using SW-846 Method 9010. Sulfide 

will be determined using SW-846 Method 9030. 

Tables 9.7 through 9.9 list the inorganic parameters, analytical ~ethods, and 

PQLs. 
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9.3 General Chemistry Parameters 

Section No. 9.0 
Revision No. 2 
Date: March, 1990 
Page 7 of 21 ---

The analyses for the requested general chemistry parameters will be conducted 

using EPA approved methods. Table 9.10 lists the parameters along with the 

analytical methods and expected detection limits. The actual detection limit 

obtained is hi,ghly matrix dependent; therefore, the expected detection limit r.iay 

·not always be achievable. 



Volatiles 

Acetone 
Acetoni tril e 

(Methyl Cyanide) 
Acrolein 
Acrylonitrile 
Allyl Chloride 

(3-Chloropropene) 
Benzene 
Bromodichloromethane 
Bromoform 
Carbon Disulfide 
Carbon Tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Ch loroprene 
Dibromochloromethane 
l,2-Dibromo-3-chloropropane 
1,2-Dibromoethane 
trans-1,4-Dichloro-2-butene 
Dichlorodifluoromethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Dichloroethylene 
trans-1,2-Dichloroethylene 
1,2-Dichloropropane 
cis-1,3-Dichloropropene 
trans-1,3-Dichloropropene 
1,4-Dioxane 
Hhyl Benzene 
Ethyl Methacrylate 
2-Hexanone 
Isobutyl Alcohol 
Methacrylonitrile 
Methyl Bromide 

(Bromomethane) 

TABLE 9.1 

APPENDIX IX VOLATILE ORGANIC COMPOUNDS 

CAS Number 

67-64-1 
75-05-8 

107-02-8 
107-13-1 
107-05-1. 

71-43-'-
75-27-4 
75-25-2 
75-15-0 
56-23-5 

108-90-7 
75-00-3 
67-66-3 

126-99-8 
124-48-1 
96-12-8 

106-93-4 
110-57-6 
75-71-8 
75-34-4 

107-06-2 
75-35-4 

156-60-5 
78-87-5 

10061-01-5 
10061-02-6 

123-91-1 
100-41-4 
97-63-2 
591-78-6 
78-83-1 

126-98-7· 
74.93.q 

PrepC 
~ 

8260 
8260 

8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
R260 
8260 
8260 
8260 
R260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 · 
8260 
8260 
8260 

Analytica1C 
Method 

8260 
8260 

8260 
8260 
8260 

8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 
8260 

Asdnple PQLs are hiqhly !Tldtrix-dependent. The PQLs listed herein are provided for 
~u1Jante and llldy not always be dChievahle. 

10 
200 

10 
10 
5 

5 
5 
5 
5 
5 
5 

10 
5 
5 
5 

10 
5 

20 
200 

5 
5 
5 
5 
5 
5 
5 

1,000 
5 

10 
10 

3,000 
10 

110 

RPQLs listed for so1l/sed1ment are based on wet weight. Normally data Is reported on a 
dry weight basis; therefore, PQLs will be higher, based on the i moisture in-each sample. 

CusEPA SW-846 3rd edition. 

119/kg 
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5 
5 
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10 
10 
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10 
10 
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TABLE 9.1 
(continued) 

APPENDIX IX VOLATILE ORGANIC COMPOUNDS 

PrepC Analytica1C 
Practical Quantitation LimitsA 

Groundwater low Soil/SedimentR 
Volatiles CAS Number Method Method l!g/L l!g/kg 

Methyl Chloride 74-87-3 8260 8260 10 10 
(Chloromethane) 

Methylene Bromide 74-95-3 8260 8260 10 10 
(Dibromomethane) 

Methylene Chloride 75-09-2 8260 8260 5 5 
(Dichloromethane) 

Methyl Ethyl Ketone 78-93-3 8260 8260 10 10 
Methyl Iodide 74-88-4 8260 8260 5 5 

( Iodomethane) 
Methyl Methacrylate R0-62-6 8260 8260 10 10 
4-Methyl-2-pentanone 108-10-1 R260 8260 10 10 

(Methyl Isobutyl Ketone) 
Pentachloroethane 76-01-7 8260 8260 10 10 
Prop i oni t ri 1 e 107-12-0 8260 8260 100 100 

(Ethyl Cyanide) 
Styrene 100-42-5 8260 8260 5 5 
1,1,J,2-Tetrachloroethane 630-20.;.6 8260 8260 5 5 
11 11 21 2-Tetrachloroethane 79-34-5 8260 8260 5 5 
Tetrachloroethylene 127-18-4 8260 8260 5 5 

(Perchloroethylene) 
Toluene 108-88-3 8260 8260 5 5 
1,1,1-Trichloroethane 71-55-6 8260 8260 5 5 

(Methyl chloroform) 
1,1,2-Trichloroethane 79-00-5 8260 8260 5 5 
Trichloroethylene 79-01-6 8260 8260 5 5 
Trtchlorofluoromethane 75-69-4 8260 8260 5 5 
1,2,3-Trichloropropane 96-16-4 8260 8260 5 5 
Vinyl Acetate 108-05-4 8260 8260 10 10 
Vinyl Chloride 75-01-4 8260 8260 10 10 
Xylene (total) 1330-20-7 8260 8260 5 5 

Asample PQLs are highly matrix-dependent. The PQLs listed herein are provided for 
guidance and may not always be achievable. 

8PQLs listed for soil/sediment are based on wet weight. Normally data ts reported on a 
dry weight basis; therefore, POLs will be higher, based on the i moisture in each- sample. 

CusEPA SW-846 3rd edition. 
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TABLE 9.2 

APPENDIX IX SEHIVOLATILE ORGANIC COMPOUNDS 

Pree HethodC Analytica1C 
SEMI VOLATILE CAS Nurrber ~ Soil Method 1!!1lk9 

Acenaphthene 83-32-9 3510 3550 8270 10 330 
Acenaphthylene 208-96-8 3510 3550 8270 10 330 
Acetophenone 98-86-2 3510 3550 8270 10 330 
2-Acetylaminofluorene 53-96-3 3510 3550 8270 10 330 
4-Aminobiphenyl 92-67-1 3510 3550 8270 50 1,700 
Aniline 62-53-3 3510 3550 8270 50 1,700 
Anthracene 120-12-7 3510 3550 8270 10 330 

· Aramite 140-57-8 3510 3550 8270 10 330 
Benzo(a)anthracene · 56-55-3 3510 3550 8270 10 330 
Benzo(b)fluoranthene 205-08-9 3510 3550 8270 10· 330 
Benzo(k)fluoranthene 207-08-9 3510 3550 8270 10 330 
Benzo(g,h,i)perylene 191-24-2 3510 3550 8270 10 330 
Benzo(a)pyrene 50-32-8 3510 3550 8270 10 330 
Benzyl alcohol 100-51-6 3510 3550 R270 10 330 
bis(2-Chloroethoxy)methane 111-91-1 3510 3550 8270 10 330 
bis(2-Chloroethyl)ether 11-44-1 3510 3550 8270 10 330 
bisi2-Chloro-l-methylethyl)ether 108-60-1 3510 3550 8270 10 330 
bis 2-Ethylhexyl)phthalate 117-81-7 3510 3550 8270 10 330 
4-Bromophenyl phenyl ether 101-55-3 3510 3550 8270 10 330 
Butyl benzyl phthalate 85-68-7 3510 3550 8270 10 330 

{Benzyl butyl phthalate) .. 
p-Chloroaniline · 106-47-8 3510 3550 8270 10 ·330 
p-Chloro-m-cresol 59-50-7 3510 3550 8270 10 330 
2-Chloronaphthalene 91-58-7 3510 3550 8270 10 330 
2-Chlorophenol 95-57-8 3510 3550 8270 10 330 
4-Chlorophenyl phenyl ether 70050-72-3 3510 3550 8270 10 330 
m-Cresol 108-39-4 3510 3550· 8270 10 330 
o-Cresol 95-48-7 3510 3550 8270 10 330 "O c::, ;;o (./) 

p-Cresol 106-44-5 3510 3550 8270 10 330 
0J 0J Cl) Cl) 

I.C c-t- < n 
(4-Hethyl phenol) Cl) Cl) ..... ("T 

-··Cl)-· Chrysene 218-01-9 3510 3550 8270 10 330 -'•0 

Dial late 2303-16-4 3510 3550 8270 10 330 ...... 0 :::I 
o:::;::::i 

Dibenz(a,h)anthracene 53-70-3 3510 3550 8270 10 330 0J :z 
Dibenzofuran 1J2-64-9 3510 3550 8270 10 330 -, :z 0 

no• 
Di-n-butyl phtha1ate 84-74-2 3510 3550 8270 10 330 =s-. 

0 .. I.O 
-t, N • 

Asample PQLs are highly matrix-dependent. The PQLs listed herein are provided for ...... 0 
I.O 

guidance and may not always be achievable. N I.O 
1-'Q 

8PQLs listed for soil/sediment are; based on wet weight. Normally data is reported on a 
dry weight basis; therefore, PQLs will be higher. based on the i moisture in each sample. 
The listed PQLs are on a 30-g sample. If gel permeation chromatography cleanup is used, 
the PQL will be 111Jltiplied by a factor of 2. 

r,,r,.n• ·r.1.1.QA-= '1rA ,..,t;t-inl'I .. 



SEMI VOLATILE 

o-Dichlorobenzene 
(1,2-Dichlorobenzene) 

m-Dichlorobenzene 
(1,3-D1chlorobenzene) 

p-D1chlorobenzene 
(1,4-Dichlorobenzene) 

3-3'-Dichlorobenzidine 
2,4-Dichlorophenol 
2,6-Dichlorophenol 
Diethyl phthalate 
p-(Dimethylamino)azobenzene 
7,12-Dimethylbenz(a)anthracene 
3-3'-D1methylbenz1dine 
alpha, alpha-Dimethyl-

phenethylamine 
2,4-Dimethylphenol 
Dimethyl phthalate 
m-Dinitrobenzene 
4,6-Dinitro-o-cresol 

(2-Methyl-4,6-dinitrophenol) 
2,4-Dinitrophenol 
2~4-Dinitrotoluene 
2,6-Dinitrotoluene 
Oi-n-octyl phthalate 
01 pheny lami ne 
Ethyl methanesulfonate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
Hexachlorophene 
Hexachloropropene 
lndeno(l,2,3~cd)pyrene 
Isophorone 
lsosafrole 

TABLE 9.2 
(continued) 

APPENDIX IX SEMIVOLATILE ORGANIC COMPOUNDS 

CAS Number 

95-50-1 

541-73-1 

106-46-7 

91-94-1 
120-83-2 
87-65-0 
84-66-2 
60-11-7 
57-97-6 

119-93-7 

122-09-8 · 
105-67-9 
131-11-1 
99-65-0 

534-52-1 

51-28-5 
121-14-2 
606-20-2 
117-84-0 
122-39-4 
62-50-0 

206-44-0 
86-73-7 

118-74-1 
87-68-3 
77-47-4 
67-72-1 
70-30-4 

1888-71-7 
193-39-5 
78-59-1 

120-58-1 

Prep MethodC 
~ Soil 

3510 

3510 

3510 

3510 
3510 
3510 
3510 
3510 
3510 
3510 

3510 
3510 
3510 
3510 
3510 

3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 
3510 

3550 

3550 

3550 

3550 
3550 
3550 
3550 
3550 
3550 
3550 

3550 
3550 
3550 
3550 
3550 

3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
3550 
'.J550 

Analytica1C 
Method 

8270 

8270 

8270 

8270 
8270 
8270 
8270 
8270 
8270 
8270 

8270 
8270 
8270 
8270 
8270 

8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 
8270 

Asample PQLs are highly matrix-dependent. The PQLs listed herein are provided for 
guidance and may not always be achievable. 

8PQLs listed for soil/sediment are based on wet weight. Normally data is reported on a 
dry weight basis; therefore, PQLs''will be higher, based on the i moisture in each sample. 
The listed PQLs are on a 30-g sample. If gel permeation chromatography cleanup is used, 
the PQL will be multiplied by a factor of 2. 

CusrPA SW-846 3rd edition. 
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330 
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TABLE 9.2 · 
(continued) 

APPENDIX IX SEHIVOLATILE ORGANIC COMPOUNDS 

tsA 
Pree HethodC Analytica1C, ment 

SEMI VOLATILE CAS Number Water Soil Method µg/kg - -
Methapyrilene 91-80-5 3510 3550 8270 40 1,300 
3-Methylcholanthrene 56-49-5 3510 3550 8270 30 1,000 
Methyl methanesulfonate 66-27-3 3510 3550 8270 10 330 
2-Methylnaphthalene 91-57-6 3510 3550 8270 10 330 
Naphthalene 91-20-3 3510 3550 8270 10 330 
1,4-Naphthoquinone 130-15-4 3510 3550 8270 10 330 
1-Naphthylami ne 134-32-7 3510 3550 8270 20 4,000 
2-Naphthylamine 91-59-8 3510 3550 8270 70 5,700 
o,-Ni t roan111 ne 88-74-4 3510 3550 8270 50 1,600 
m-Nitroani 11 ne qQ.09-2 3510 3550 8270 50 1,600 
p-Nitroan11ine 100-01-6 3510 3550 8270 50 1,600 
Nitrobenzene 98-95-3 3510 3550 8270 10 330 
o-Nitrophenol 88-75-5 3510 3550 8270 10 330 
p-Nitrophenol 100-02-7 3510 3550 8270 50 1,600 
4-Nitroquinoline 1-oxide 56-57-5 3510 3550 8270 10 330 
N-Hitrosodi-n-butylamine 924-16-3 3510 3550 8270 20 670 
N-Nitrosodiethylamine 55-18-5 3510 3550 8270 10 330 
N-N.itrosodimethylamine 62-75-9 3510 3550 8270 10 330 
N-Nitrosodiphenylaminel 86-30-6 3510 3550 8270 10 330 
N-Nitrosodipropylamine 621-64-7 3510 3550 8270 10 330 
H-N1trosomethylethylamine 10595-95-6 3510 3550 8270 10 330 
N-Nitrosomorpholine 59-89-2 3510 3550 8270 10 330 
N-Nitrosopiperidine 100-75-4 3510 3550 8270 10 330 
N-Nitrosopyrrolidine 930-55-2 3510 3550 8270 10 330 
5-Nitro-o-toluidi ne 99-55-8 3510 3550 8270 20 670 
Pentachlorobenzene 608-93-5 3510 ·3550 8270 20 670 
Pentachloroethane 76-01-7 3510 3550 8270 20 670 
Pentachloronitrobenzene 82-68-6 3510 3550 8270 20 670 
Pentachlorophenol 87-86-5 3510 3550 8270 50 1,600 
Phenacetin 62-44.;,2 3510 3550 8270 10 330 
Phenanthrene 85-01-8 3510 3550 8270 10 330 
Phenol 108-95-2 3510 3550 8270 10 330 
2-Sec-butyl-4,6-dinitrophenol 88-85-7 3510 3550 8270 20 670 

(Dinoseb) 

Asample PQLs are hiqhly matrix-dependent. The PQLs listed herein are provided for guidance and may not always 
be achievable. 

BPQLs listed for soil/sediment are based on wet weight. Normally data is reported·on __ il dry weight basis; 
therefore, PQLs will be higher, based on the i moisture in each sample. The listed PQLs are on a 30-g sample. 
If gel permeation chromatography cleanup 1s used, the PQL will be·mult1p11ed by a factor of 2. 

CusEPA SW-846 3rd edition. 

lCannot be separated from Diphenylamine. 
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TABLE 9.2 

(continued) 

APPENDIX IX SEMIVOLATILE ORGANIC COMPOUNDS 

Pree MethodC Analytica1C 
SEMI VOLATILE CAS Number !!!!!!:, Soil Method 

p-Phenylenediamine 106-50-3 3510 3550 8270 
2-Picoline 109-6-8 3510 3550 8270 
Pronamide 23950-58-5 3510 3550 8270 
Pyridine 110-86-1 3510 3550 8270 
Pyrene 129-00-0 3510 3550 8270 
Sa fro le 94-59-7 3510 3550 8270 
1,2,4~5-Tetrachlorobenz~ne 95-94-3 ·3510 3550. 8270 
2,3,4,6-Tetrachlorophenol 58-90-2 3510 3550 8270 
Tetraethyl dithiopyrophosphate 3689-24-5 3510 3550 8270 

( Su lf ot epp) 
o-Toluidine 95-53-4 3510 3550 8270 
1,2,4-Trichlorobenzene 120-82-1 3510 3550 8270 
2,4,5-Trichlorophenol 95-95-4 3510 3550 8270 
2,4,6-Trichlorophenol 88-6-2 3510 3550 8270 
0,0,0-Triethyl phosphorothioate 126-68-1 3510 3550 8270 
sym-Trinitrobenzene 99-35-4 3510 3550 8270 

Asample PQLs are highly matrix-dependent. The PQLs listed herein are provided for 
guidance and may not always be achievable. 

8PQLs listed for soil /sediment are based on wet weight. Normally data. is reported on a 
dry weight basis; therefore, PQLs will be higher, based on the I moisture in each sample •. 
The listed PQLs are on a 30-g sample. If gel permeation chromatography cleanup is used, 
the PQL will be multiplied by a factor of 2.· 

CusEPA SW-846 3rd edition,. 

Practical uantitation 
roundwater OW oil 
pg/L 119/kg 

50 1,700 
70 2,300 
30 1,000 
20 660 
10 330 
10 330 
10 330 
10 330 
10 330 

10 330 
· 10 330 
50 1,600 
10 330 
10 330 
10· 330 
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-------------------
TABLE 9.3 

APPENDIX IX ORGAN0CHL0RINE PESTICIDES AND PCBs 

Prep HethodC Analytica1C 
uantitatio 

ow 01 
Comeound CAS Number ~ fill Method !!!Ill 1!9lkg 

Aldrin 309-00-2 3510 3550 8080 0.05 
a-BHC 319-84-6 3510 3550 8080 0.05 
s-BHC 319-85-7 3510 3550 8080 0.05 
y-BHC ( Li nda ne) 58-89-9 3510 3550 8080 0.05 
6-BHC 319-86-8 3510 3550 8080 0.05 
Ch l orobenz 11 gte 510-15-6 3510 3550 8080 10 
a.-Chlordane 5103-71-9 3510 3550 8080 0.1 
g.-ChlordaneD 5103-74-2 3510 3550 8080 0.1 
4,4'-DDD 72-54-8 3510 3550 8080 0.1 
4,4'-DDE 72-55-9 3510 3550 8080 0.1 
4,4'-DDT. 50-29-3 3510 3550 8080 0.1 
Dieldrin 60-57-1 3510 3550 8080 0.1 
Endosulfan I 959-98-8 3510 3550 8080 0.05 
Endosulfan II 33213-65-9 3510 3550 8080 0.1 
Endoiulfan sulfate 1031-07-8 3510 3550 8080 0.1 
Endrin 72-20-8 3510 3550 8080 0.1 
Endrin aldehyde 7421-93-4 3510 3550 8080 0.1 
Heptachlor 76-44-8 3510 3550 8080 0.05 
Heptachlor epoxide 1024-57-3 3510 3550 8080 0.05 
lsodrin 465-73-6 3510 3550 8080 10 
Kepone 143-50-0 3510 3550 8080 10 
Methoxychlor 72-43-5 3510 3550 8080 0.5 
Toxaphene 8001-35-2 3510 3550 8080 1 
Aroclor-1016 12674-11-2 3510 3550 8080 0.5 
Aroclor-1221 11104-28-2 3510 3550 8080 0.5 
Aroclor-1232 11141-16-5 3510 3550 8080 0.5 
Aroclor-1242 53469-21-9 3510 3550 8080 0.5 
Aroclor-1248 12672-29-6 3510 3550 8080 ,0.5 
Aroclor-1254 11097-69-1 3510 3550 8080 1 
Aroclor-1260 11096-82-5 3510 3550 8080 1 

Asample PQLs are highly matrix-dependent. The PQLs listed herein are provided for guidance and may not always be 
achievable. The PQLs for water are from 40 CFR, Part 264, Appendix IX. 
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RpOLs listed for soir/sediment are based on wet weight. Normally data ls reported on a dry weight bas.ls; therefore, PQLs 
w1ll be higher, bdse~ on the 1 moisture in each sample. 

CusEPA 5W-846 3rd edition. 

D(hlordane will be analyzed and reported as alpha-chlordane and gamma-chlordane. 
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TABLE 9.4 

APPENDIX IX CHLORINATED HERBICIDES 

Compound CAS Number Prep HethodC Anal,ltical HethodC 

2,4.-D 94-75-7 8150 8150 
(2,4-Dichlorophenoxyacetic acid) 

Dinoseb 88-85-7 8150 8150 
(2-sec-Butyl-4,6-dinitrophenol) 

2,4,5-TP 93-72-1 8150 8150 
(Silvex) 

2,4,5-T 93-76-5 8150 8150 
(2,4,5-Trichlorophenoxyacetic 
acid) 

Asample PQLs are highly matrix-dependent. The PQLs listed herein are provided for 
.. guidance and may not always be achievable • 

. RPQLs listed for soil/sediment are based on wet weight. Normally data is reported on a 
dry weight basis; therefore, PQLs will be higher~ based on the S moisture in each sample. 
The PQLs listed are based on a 30-g sample size. 

CusEPA nethod 8150 SW-846 3rd edition. 

DDinoseb is not recovered.from soil. 
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TABLE 9.5 

APPENDIX IX 0RGAN0PH0SPH0R0US PESTICIDES 

Compound 

Dimethoate 
Disulfoton 
Famphur 
Parathion 
Parathion Hethyl 
Phorate 
Thionazin 
(0,0-Diethyl 0-2-pyrazinyl 
Phosphorothioate) 

CAS Number 

60-51-5 
298-04-4 
52-85-7 
56-38-2 

298-00-0 
298-02-2 
297-97-2 

Prep MethodC 
~ k!! 
3510 
3510 
3510 
3510 
3510 
3510 
3510 

3550 
3550 
3550 
3550 
3550 
3550 
3550 

Analytica1C 
Method 

8140 
8140 
8140 
8140 
8140 -
8140 
8140 

Asample PQLs are highly matrix-dependent. The PQLs listed herein are provided for 
guidance and may not always be achievable. 

BPQLs listed for soil/sediment are based on wet weight. Normally data is reported on a 
dry weight basis; therefore, PQLs wfll be higher, based on the I moisture in each sample. 

CMethods from USEPA SW-846 3rd edition. 

Note: Famphur and Thionazin are not routinely analyzed for. 0etection limits listed are 
estimates. 
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Co!!!Eound CAS Number 

2,3,7,8-TCDD 1746-01-6 

PCDDs 

PCDFs 

TABLE 9.6 

Section No. 9.0 
Revision No. 2 
Date: March, 1990 
Page 17 of 21 ---

APPENDIX IX PCDDs and PCDFs 

Practical Quantitation LimitsA 
Method Groundwater Soil 

Reference 1!9/L ng/g 

CLPB 0.005 2.0 

8280C 0.01 5.0 

8280C 0.01 5.0 

Asample P0Ls are highly-matrix-dependent. The PQLs listed herein are provided for 
guidance and may not always be achievable. 

BusEPA Contract Laboratory Program Statement of Work, 10/86. 

C1JSEPA S~l-846 3rd Edition. 
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Parameter 

Cyanide 

Sulfide 

CAS Number 

57-12-5 

18496-25-8 

AusEPA SW-846 3rd Edition 

TABLE 9.7 

Section No. 9.0 
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APPENDIX IX CLASSICAL PARAMETERS 

MethodA 

9010 

9030 

uantitation LimitsB 
i 01 

0.01 mg/1 iter 0.5 mg/kg 

0.2 mg/liter 2 mg/kg 

Bsample PQLs are highly matrix-dependent. The PQLs listed herein are provided for 
guidance and may not always.be achievable. 
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TABLE 9.8 

APPENDIX IX METALS (Dissolved) 

Prep Analytical Practical Quantitation Lirniti 
Metal CAS Number MethodA Methods GroundwaterC (µg/L) 

Antimony 7440-36-0 3005 6010 30 

Arsenic 7440-38-2 3005 6010 30 
7060 2 

I 

Barium 7440-39-3 3005 6010 2 

Beryllium 7440-41-7 3005 6010 1 

Cadmium 7440-43-9 3005 6010 5 

Chromium 7440-47-3 3005 6010 10 

Cobalt 7440-48-4 3005 6010 20 

Copper 7440-50-8 3005 6010 10 

Lead 7439-92-1 3005 6010 30 
7421 2 

Mercury 7439-97-6 7470 7470 0.2 

Nickel 7440-02-0 3005 6010 20 

Selenium 7782-49-2 3005 6010 60 
7740 2 

Silver 7740-22-4 3005 6010 5 

Thallium 7440-28-0 · 3005 6010 30 
7841 2 

Tin 7440-31-5 3005 6010 20 

Vanadium 7440-62-2 3005 6010 10 

Zinc 7440-66-6 3005 6010 5 

AusEPA SW-846. 3rd Edition. 

8USEPA SW-846 3rd Edition. Where listed, Method 6010 is the primary method. The 
alternative SW-846 method(s) will be used only as necessary. 

Cpractical Quantitation Limits (PQLs) are the lowest concentrations of analytes in ground
water that can be reliably determined by the indicated methods under routine laboratory 
conditions. The PQLs are highly matrix dependent and may not always be achievable. 
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I TABLE 9.9 

I APPENDIX IX METALS (Total) 

Analitical MethodsB antitation Limits 

I 
Primary Prep MethodA 

~ CAS Number Method !:!!ill Soil pg/1 iter -
Antimony 7440-36-0 6010 3010 3050 30 

I Arsenic 7440-38-2 6010 3010 3050 30 3 
7060 3020 3050 2 0.2 

l 

I 
Barium 7440-39-3 6010 3010 3050 2 0.2 

Beryllium 7440-41-7 6010 3010 3050 1 0.1 

I Cadmium 7440-43-9 6010 3010 3050 5 o.~ 
Chromium 7440-47-3 6010 3010 3050 10 1 

I Cobalt 7440-48-4 6010 3010 3050 20 2 

Copper 7440-50-8 6010 3010 3050 10 1 

I Lead 7439-92-1 6010 3010 3050 30 3 
7421 3020 3050 2 0.2 

I 
Mercury 7439-97-6 7470 7470 7471 0.2 0.02 

(Water) 
7471 
(Soil) 

I . Nickel 7440-02-0 6010 3010 3050 20 2 

Selenium 7782-49-2 6010 3010 3050 60. 6 

I 7740 3020 3050 2 0.2 

Silver 7740-22-4 6010 3010 3050 5 0.5 

I Thallium 7440-28-0 6010 3010 3050 30 3 
7841 3020 3050 2 0.2 

I 
Tin 7440-31-5 6010 3010 3050 20 2 

Vanadium 7440-62-2 6010 3010 3050 10 1 

I 
Zinc 7440-66-6 6010 3010 3050 5 o.s 

AusEPA SW-846 3rd Edition. 

I BusEPA SW-846 3rd Edition. Where listed, Method 6010 is the primary method. The 
alternative SW-846 method(s} will be used only as necessary. 

I Cpractical Quantitation Limits (PQLs) are the lowest concentrations of analytes in ground-
water that can be reliably determined by the indicated methods under routine laboratory 
conditions. The PQLs are highly matrix dependent and may not always be achievable. 

I DPOL in soil using 1 g of soil and a final extract volume of 100 ml. 
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TABLE 9.10 

GENERAL CHEMISTRY PARAMETERS 

Expected Method 

Section No. 9.0 
Revision No. ·2 
Date: March, 1990 
Page..£!_ of..?..!_-

Parameter Detection Limit Method No. Reference 

Alkalinity 
pH 

Dissolved Solids (Total) 
Suspended Solids (Total) 
coo 
BOO 
Organic Carbon (Total) 
Carbonate 
Chloride 
Ammonia, as N 
Calcium 
Iron 
Magnesium 
Manganese 
Nitrate/Ni trite 
Phosphorus, as P04 
Potassium 
Silica (b) 
Sodium 

_ Sulfate 
Oil & Grease 
Organic Halogens (Total) 
Hardness, as CaC03 
Langlier's Index 
Hydrogen Sulfide, Unionized 
Total Kjeldahl Nitrogen 

References: 

1,000 µg/L (Water) 
0.05 pH unit (Water} 
0.05 pH unit (Solids) 
1,000 µg/L (Water) 
1,000 µg/L (Water) 
5,000 µg/L ! 

1,000 µg/L 
1,000 µg/L (Water) 
a 
500 µg/L (Water) 
100 µg/L (Water) 
30 µg/L 
100 µg/L (Water) 
100 µg/L (Water) 
100 ug/L (Water) 
50 µg/L (Water) 
10 µg/L (Water) 
100 µg/L (Water) 
10 µg/L 
100 µg/L (Water) 
10,000 ug/L (Water) 
1,000 µg/L (Water) 
10 µg/L (Water) 
a 
a 
a 
10 µg/L 

310.1 
150.1 
3.2.2 
160.1 
160.2 
HACH 8000 
(EPA 410.4) 
405.1 
415.1 (9060) 
406C 
325.3 
350.2 
6010 
6010 
6010 
6010 
353.3 
365.2 
6010 
pp. 950-975 
6010 -
375.4 
413 .1, 
9020 
314A 
203 
427E 
351.3 

1 
1 
2 
1 
1 
1 

1 
1, 3 
4 
1 
1 
3 
3 
3 
3 
1 
1 
3 
5 
3 
1 
1 
3 
4 
4 
4 
1 

·(1) U.S. Environmental Protection Agency (EPA), March 1983, "Methods for Chemical Analysis 
of Water and Wastes", Publication EPA-600/4-79-020. 

(2) U.S. Envi ronrnental Protection Agency (EPA), March 1978, "Field and Laboratory Methods 
Applicable to Overburdens and Mine Soils", EPA-600/2-78-054. 

(3) U.S. Environmental Protection Agency (EPA), "Test Methods for Evaluating Solid Waste, 
Physical/Chemical Methods", SW-846, 3rd Edition. 

(4) Standard Methods -for the Examination of Water and Wastewater, 16th ed., 1985. 
(S) Standard Methods·for the Examination of Water and Wastewater, 6th ed., 1962. 
(a) Not applicable. · 
(b) Silica analyses will be subcontracted to Galbraith Laboratories, Knoxville, Tennessee. 
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10.0 DATA REDUCTION, VALIDATION, ANO REPORTING 

The procedures used for data acquisition and processing are specified in each analy

tical method r~ferenced in Section 9. Data acquisition procedures, analyte qualita

tive identification criteria, and quantification calculations outlined in these 

methods will be used by ITAS laboratories. Numerical analyses, including manual 

calculations and raw data input for computer processing, will be documented and sub-
i 

ject to quality control review. Records of numerical analysis will be legible and 

complete enough to permit reconstruction of the work by a qualified individual other 

than the originator. Instrument chart recordings and data printouts are labeled 

with the sample number and other information as appropriate to the analytical method~ 

Raw data and data reduction information are kept together and filed according to 

ITAS Laboratory-Specific Standard Operating Procedures. 

Reported parameter concentrations will be in the units specified by the analytical 

I method. In general, the units are microgram per liter (ppb) for water samples and 

I 
I 
I 
I 
I 
I 
I 

-I 

microgram per kilogram (ppb) for soil/sediment samples. Concentration units are 

always listed on the report. The data reporting form also includes the un-ique sample 

number given each sample. Data for Appendix IX compounds will be reported in the EPA 

CLP format. Data reporting forms for Appendix IX parameters will include the organic 

- and inorganic reporting forms from SW-846 3rd Edition, Revision 1. Modified organic 

Form I's will be used for reporting Appendix IX parameters that are not also EPA 

Co-ntract Laboratory parameters. Cor:iplete CLP type data packages will be provided. 

General Chemistry parameters will be reported in the standard ITAS format. 
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10.1 Data Processing and Checking Scheme 
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Data validation begins with the pr,ocessing of data and continues through review 

of the data and reporting of the analytical results. Calculations are checked 

from the raw data to final value prior to reporting the results for a group of 

·samples. 

Data processing can be performed by the analiyst who obtained the data or 

another analyst. Data review starts with an analyst independent of the data 

acquisition and processing, or the group leader, reviewing (validating) that 

data ·processing has been correctly performed and continues through verifying 

that the reported analytical results correspond to the data acquired and pro

cessed. Final review of the data to be reported is by the laboratory Project 

Manager. T~e data processing and checking scheme procedure is outlined in 

Figure 10-1. 

10.2 Data Reduction 

The first step in validation is data processing. In general, data will be pro

cessed by an analyst in one of the following ways: 

• Manual computation of results directly on the data sheet, 
chromatogram, or on calculation pages attached to the raw data. 

o Input of raw data for computer processing. 

• Direct acquisition and processing of raw data by a computer. 

If data are manually processed by an analyst, all steps in the computation will 

be provided including equations used and the source of input parameters such as 
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response factors {RFs), dilution factors, and calibration constants. If calcu

lations are not performed directly on the data sheet or chromatogram, calcula

tions are done on standard IT calculation paper and attached to the data sheets. 

Each page of calculations is signed/initialed and dated by the analyst. An 

example of the standard laboratory bench sheet is presented in Figures 10-2 and 

10-3. 

t 
For data that are input by an analyst and processed using a computer, a copy of 

the input is kept and uniquely identified with the project number and other 

· information as needed. The samples analyzed shall. be evident and the input 

signed and dated by the analyst. 

If data are directly acquired from instrumentation and processed, the analyst 

shall verify that the following are correct: project and sample numbers, 

calibration constants and RFs, output parameters such as units, and numerical 

values used for detection limits (if a value is reported as less than). 

10.3 Data Review 

Following data processing, the data is reviewed by an analyst independent of 

the work. The independent analyst (checker) shall review at least 20 percent 

of all data for: (if errors are found, a 100 percent check will be required) 

• Appropriateness of equations used. 

• Correctness of numerical input. 

• Numerical correctness of all calculations (this should be 
done by reperforming numerical computations). 

o Correct interpretation of strip charts, etc. 
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10.4 Data Validation 

Procedures used to validate data integrity include: 

o Traceability of the sample from receipt to data reporting 
by the use of Chain-of-Custody and unique sample numbers. 

o Comparison of initial and continuing calibration results 
to method calibration criteria. 

---

The initial calibration and daily calibration checks must meet the 
criteria specified in Section 11. If these criteria are not met, the 
affected samples will be reanalyzed or the!data flagged. 

• Matrix spike/matrix spike duplicate (MS/MSD) results for organics 
or matrix spike and duplicate results for ·inorganics. 

These results will be compared to the appropriate method criteria 
ltsted in Section 5. Data not meeting the listed QC criteria 
will be flagged. Deviation from stated method criteria may not 
require that samples be reanalyzed. An evaluation for lab caused 
problems will be made. If the Laboratory Project Manager deems 
it necessary, samples will be reanalyzed. 

e Evaluation of method blank results. 

Method blank results will be compared to the stated method criteria 
in Section 11. If the nethod blank results deviate from the 
required criteria stated in the appropriate method, all affected 
samples will be reextracted and reanalyzed. 

o Evaluation of surrogate recoveries. 

Surrogate recoveries will be evaluated against the stated method 
criteria of the appropriate method as listed in Section 9. If 
the surrogate recoveries do not meet method criteria, the sample 
will be reextracted and reanalyzed. If reextraction and reanalysis 
confirms a matrix effect, the data will be flagged and results from 
both sample aliquots reported. If a matrix effect is not confirmed, 
results from only one aliquot will be reported. Note: pesticide 
limits are advisory only. If pesticide surrogates are out, 
reextraction is not required. 

• QC review of data reduction procedures and final reports. 
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10.5 Final Review and Reporting 
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After this review~ a draft report is prepar~d. Preparation of the draft report 

is the responsibility of the Laboratory Project Manager or a designated 

representative. After the draft report is prepared, the reported results are 

checked against the reviewed, processed data so that transcription errors do 

not occur. 

I 
After checking of the data report is complete, the Laboratory Manager ·or a 

designated representative performs a final review. This review is not intended 

to verify the reported data, but is intended to determine that the report meets 

project requirements. The data report is approved for issue by the Laboratory 

Manager or designated representative. 

· 10.6 Data Package Contents 

A CLP type data package will be provided. This package contains suffi-cient 

information for conducting the EPA Region I Data Validation. Forms from the 

USEPA SW-846 3rd Edition Revision 1 will be used for the parameters covered by 

these forms. Modifications of these forms will be used for reporting of the 

additional Appendix IX parameters. The order of forms and raw data will be 

that specified by EPA CLP SOW 2/88 for organics and 7/87 for inorganics. 

The data package includes forms for analytical results, initial and continuing 

calibration results, surrogate recoveries and matrix spike results. Additional 

organic forms include: Blank Summary Forms, GC/MS Tuning and Mas.s Calibration, 

GC/MS Internal Standard Summaries, and Pesticide/PCB Identification Forms. 
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Additional inorganics forms include: Metal Interference Check Sample Results, 

Detection Limit, Results of Standard Additions, Duplicate Results, Post 

Digestion Spike Results, Results of Serial Dilutions, Instrument Detection 

Limits, ICP Interel ement Correction Factors and ICP Li near Ranges (when appl i -

cable) forms. Raw data for sample and standards analyses to include, as 

appropriate, chr.omatograms, data system printouts, mass spectra, GC/MS RIC's, 
i 

Quan Reports, AA and ICP raw data and/or computer printouts; manual calculation 

sheets will also be provided. 

For an example data package containing forms only, see Appendix C. 

10.7 Electronic Data Transfer 

ITAS provides an electronic data deliverables package as a reporting option. 

The package is made up of two files containing reference information and files 

containing analytical data. Files are encoded in standard ASCII and consist of 

fixed-length records 196 bytes in length. Each record contains the data for 

one analytical parameter and has nineteen information fields. The fields are 

fixed-length and do not contain embedded delimiters or separators. 

Details concerning the electronic data transfer are contained in Appendix E. 
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Figure 10-1 
DATA VALIDATION PROCESS 
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11.0 INTERNAL QC CHECKS AND FREQUENCY 
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Internal quality control samples will be added to the normal laboratory sample stream 

to demonstrate that the laboratory is operating within prescribed requirements for 

accuracy and precision. Quality control samples are of known content and con

centration so that accuracy and precision can be determined and control charts can be 

prepared. Measures taken to control analytical data quality include use of specific 
i 

acceptance criteria for instrument calibration, QC check samples~ duplicate analyses, 

blank samples and spiked samples. Acceptance criteria for each QC test, its required 

frequency, and typical corrective actions are summarized in Table 11-1. 

Evaluation of data from QC samples is discussed in Section 14. 



.. , .. , .. 
TABLE 11-1 SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES 

Parameter (Method) Quality Control Check 

Organochlorine 
Pesticides/PCBs 

(Method 8080)1 

5 level 
Multipoint calibration 

DOT/Endrin linearity/ 
breakdown standard 

Single point calibration 

QC check standard 

Matrix spike/matrix spike 
duplicate 

Method b 1 ank 

Surrogate standards 

Frequency 

Initially for 
each column and 
as required by 
daily check 

At beginning of 
analytical 
sequence 

Daily 

After every 
ten samples. 

One set per 
. ext ra(;t j on 
batch{a) 

Acceptance Criteri~ 
Typical 

Corrective Action 

Relative Standard Oevfation NA 
(RSD) ~20% or plot curve 

DDT, Endrin breakdown 
!,201 

Relative Percent Difference 
(RPO) t151 of (t20S for 
confirmation} initial 
calibration. Establish 
daily retention time 
window. 

Relative Percent Difference 
(RPO} <151 for
quantitationi <201 for 
confirmatiOni retention time 
of peaks within retention 
time window. 

Refer to method for I 
Recovery and RPO criteria 

.U Rerun Standard 
2) Perform corrective 

maintenance. 

Rerun standard. 
Prepare new standards 
and/or repeat initial 
calibration. 

1) Reanalyze samples 
run after a standard 
that fails the 
criteria and before 
the next standard 
meeting the criteria. 

2) £valuate system. 
3) Perform corrective 

maintenance. 

1) Check calculations 
21 £valuate process 
3 Flag data 
4 Limits are advisory 

One per ex- Analytes < PQL 
traction batch(a} 

1) Rerun blank· 

Every sample Perc·ent recovery 
water: 24-1541 
soil: 20-1501 

2) Reprep associated 
samples 

1) Check calculations 
2} Flag data 
3) Limits are advisory 
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TABLE 11-1 SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES 
(continued) 

Parameter (Method) ~ality Control Check 

Chlorinat.ed 
Herbicides 

(Method 8150)1 

Multipoint calibration, 
(5 pofnts) 

Single point calibration 

Matrix spike/matrix spike 
duplicate 

Method blank 

OC check standard 

Surrogate standard 

Organophosphorus Multipoint calibration, 
Pesticides ~ points 

(Method 8140)1 Single point calibration 

Surrogate standards 

Matrix spike/matrix spike 
duplicate 

Method blank 

QC check standard 

Frequency Acceptance Criteria 
Typical 

Corrective Action 

Initially, and as Relative Standard Deviation Repeat calibration 
required by daily (RSO) <201 
check 

Daily prior to 
sample analyses 

One per ex
tract iona batch 

lOS 

Every sample 

Initially, and 
as required by 
daily check 

Daily prior to 
sample analyses 

Every sample 

One per ex
tract iona batch 

Relative Percent Difference Repeat 5 point 
(RPO) !151 calibration 

Refer to method for I 
Recovery and RPO criteria 

< detection limits 

1) Check calculations 
2) Flag data 

Used to assess 
contamination 

Relative Percent Difference 1) Evaluate system 
(RPO) !151 2) Repeat test for 

criteria that failed. 

Established by laboratory; 
limits not provided by 
method 

1) Check calculations 
2) Flag data 

Relative Standard Deviation Repeat calibration 
(RSO) <201 

Relative Percent Difference Repeat calibration 
(RPO) <151 

Refer to method for S 
Recovery and RPO criteria 

None specified 

Refer to method 

1) Check calculations 
2) Reanalyze extract 
3) Reextract and 

reanalyze or flag 
data. 

1) Check calculations 
2) Reanalyze extract 
3) Reextract or flag 

data 

Used to assess 
contamination 

1) Evaluate system 
2) Repeat test for 

criteria that failed 

/ 
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TABLE 11-1 SUMMARY OF INTERNAL OUALITY CONTROL PROCEOURES 
(continued) 

Parameter (Method) Quality Control Check Frequency Acceptance Criteria 

Refer to ll'ethod 

Typical 
Corrective Action 

Volatiles 

(Method 8260) 1 

Mass scale calibration 
using PFTBAb 

Check of mass spectral ion 
intensities using BFBC 

Initial n1Jltipoint 
ca 11 brat ion 

System performance check 
compounds 

Ca 11 brat.1 on check compounds 

Surrogate spikes 

Internal standard 

Method blank 

Matrix spike/matrix spike 
duplicate 

Daily prior to 
sample analyses 

Every 12 hours 

Initially, and as 
required by daily 
check 

Every 12 hours 

Every 12 hours 

Every sample 

Every sample 

I 

Every 12 hours 

One pair every 
20 samples 

Refer to method 

Repeat calibration 

Retune instrument 
Repeat BFB analysis. 

Relative Standard Deviation Repeat ca 11 brat ion 
(RSD) <30% 
Response Factor (RF) >0.300 
(0.250 for bromoform) 

Response factor (RF)> 1) Evaluate system 
0.300 (0.250 for bromoform) 2) Repeat calibration 

% Difference <25% 

Refer to method 

Refer to method. 

None 

1) Evaluate system 
2) Repeat calibration 

1) Evaluate system 
2) Recalculate data and/ 

or reanalyze extract 
3) Reextract and re

analyze sample or 
flag data 

Check System/Reanalyze, 
if still outside criteria, 
flag data. 

1) Clean system 
2) Repeat blank analysis. 

Refer to method for 1) Run check standard 
% Recovery and Relative 2) Correct problem 
Percent Difference criteria 3) Flag data 



I ABU:. 11-1 SUHMAln 01' l ~ 11: ~NAL f)llALI TY CONTROL PROCfOURE S 

Parameter (Method) Quality Control Check 

Semi volatiles 

(Method 8270) 1 

Hass scale calibration 
using PFTBAb 

Check of mass spectral ion 
intensities using DFTPPd 

System performance check 
compounds 

Initial Multipoint 
Calibration 

Calibration check compounds 

. Surrogate spikes 

Internal standard 

Extraction blank 

Matrix spike/matrix spike 
duplicate 

(continued) 

Frequency 

Daily prior to 
sample analyses 

Every 12 hours 

Every 12 hours 

Initially. and 
as required by 
daily check 

Every 12 hours 

Every sample 

Every sample 

One per ex
tractiona batch 

One per ex
tract ion batcha 

Acceptance Criteria 

Refer to Method 

Refer to method 

Response Factor (RF) 
> 0.050 

Re 1 at ive Stand a rd Deviation 
(RSD) <30% 
Response factor (RF) 
~ 0.050 

% Difference <30% 

· Refer to method 

Refer to method 

<5 X method detection 
limit 

Refer- to method 

Typical 
Corrective Action 

Repeat calibration 

Retune instrur.ient 
Repeat OFTPP analysis 

1) Evaluate system 
2) Repeat calibration 

Repeat calibration 

1) Evaluate system 
2) Take corrective 

action 
3) Repeat test 
4) See lab manager 

1) Evaluate system 
2) Recalculate data and/ 

or reanalyze extract · 
3) Reextract and re

analyze sample or 
flag data 

Check System/Reanalyze, 
ff still outside 
criteria, flag data 

1) Run solvent blank 
2). Evaluate system 

1) Run check standard 
2) Correct problem 
3) Flag data 
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IMLt 11·1 SUMMAl<Y 111· 1~11:KNAL tlllALl JY CONTROL PROCEDURES 

Parameter (Method) Quality Control Check 

Oioxi ns and 
Fu rans 

(Method 8280) 1 

Mass scale calibration 
using PFTBA 

Initial calibration 
multipoint, 5 levels 
triplicate 

Single point check 

TCDD chromatography 
check 

Retention time window 
check 

Sensitivity check 

Extract.ion blank 

Duplicate analyses 

in 

Surrogate spike recovery 

(continued) · 

Frequency 

Daily prior to 
sample analyses 

lriftially, and 
as requf red by 
daily check. 

Daily 

Daily 

Daily unless 
retention times 
internal 
standards 

naily 

One every 
15 samples 

One every 
15 samples 

Every sample 

Acceptance Criteria 

Refer to nethod 

Re 1 at ive St and a rd 
Deviation (RSD) <15% 

Agreement within 301 
of value predicted· 
from 111Jltipoint cali
bration curve 

251 valley between 
1,2,3,4-TCDD and 
2,3,7,8-TCDD 

less than +0.2 min. 
variation on internal 
standards 

Typical 
Corrective Action 

Repeat calibration 

1) Repeat initial 
ca 1 i brat ion 

-2~ If still unacceptable, 
make necessary 
adjustment 

3) Repeat initial 
ca 1i brat ion 

1) Repeat single 
point check 

2) If still unacceptable, 
perform new r.ulti
point calibration 

Replace column 

Rerun retention time 
standard, adjust SIM 
windows 

50:1 Signal to noise ratio Evaluate instrument 
(S/N) from 200 ng/ml Take corrective action 
2,3~7,8-TCDO standard 

None Used to assess memory 
effects 

Refer to nethod Obtain third value 

Refer to nethod 1) Evaluate system 
2) Flag data 

.. 
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TABLE 11-1 SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES 

(continued) 

Parameter (Method) Quality Control Check 

Metals -
Inductively 
Coupled Plasma 
( ICP) · 

(Method 6010)1 

Mixed standard calibration 

Calibration check 

Method blank 

Matrix spike 

Duplicate 

ICP interference check 

ICP linear range check 

Metals - Graphite limit of Detection (LOO) 
Furnace (GFAA) check 
and Cold Vapor 
Atomic Absorption Multipoint calibration 
(CVAA) 

( See Table 9.8 Calibration check 
and 9.9) 

Method blank 

Frequency 

Daily 

· Every 10 
samples 

Every 10 
samples 

Acceptance Criteria 
I 

Heasured value for 
high (standard within 
101 of expected value) 

Measured value within 101 
of true value for element 
of interest 

<5 X method detection 
Timit 

.:!:,251 recovery 

Typical 
Corrective Action 

Repeat calibration 

Repeat calibration 

1) Repeat test. average 
results 

2) Evaluate system 
3) Recalibrate 

Flag data 51 

51 Relative Percent Difference Flag data 
(RPO) <201 

Run at beginning 
and end of daily 
run or twice 
every 8 hours 

Quarterly 

80-1201 of true value 
for EPA check sample 
elements 

Measured value within 
.:!:,51 of expected value 

Quarterly None 

Daily prior to r ~0.995 
analyses 

Every 15 samples .:!:,151 

101 <5 X method detection 
Timit 

1) Repeat calibration 
2) See lab manager 

Tests upper limit of 
ICP linear range 

llsed to verify current 
LOO 

Repeat calibration 

Reca 1 i brate 

Will be used to indicate 
analytical contaminants 
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TABLE 11-1 SUMMARY OF INTERNAL QIJALITY CONTROL PROCEDURES 
(continued) 

Parameter (Method) Quality Control Check Frequency Acceptance.Criteria 
Typical 

Corrective Action 

Metals 
(continued) 

Sulfidj 
(9030) 

Cyanide 
(9010) 1 

Nit rate~Nit rite 
(353.3) 

Matrix spike 

Duplicate 

Standardization of Iodine 
Solution 

Blank 

Duplicate analysis 

Matrix spike 

Calibration curve 

QC check standard 

Reagent blank 

Matrix spike 

Dupl tcate 

Ca 1 i brat ion curve 

Standard check 

51 

51 

Daily 

One per batch 

51 

51 

Daily prior to 
sample analyses 

Every 15 
samples 

One per batch 

lOI 

101 

Daily or as 
needed 

Daily 

.. E51 recovery Flag data 

Relative Percent Offference F_l__~g data 
<201 

Relative Percent Difference Repeat calibration 
(RPD) for standard 
duplicates <51 

None Used to assess 
memory effects 

Relative Percent Difference 1) Obtain third value 
(RPO) <151 2) Flag data 

,!201 recovery 

r >0.995 

+101 for distilled 
standard 

Recovery <0.02 pg/L 

,!251 recovery 

Relative Percent Difference 
(RPO) ~201 

r >0.995 

101 of calibration 
curve 

Flag data 

Repeat calibration 

1) Reanalyze 
2) Repeat calibration 
3) See lab manager 

1) Clean instrument/ 
equipment 

2) Rerun test 

Flag data 

Obtain third value 

Repeat ca 11 brat ion 

Repeat calibration 
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TABLE 11-1 SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES 
(continued) . 

Typical 
Corrective Action Parameter (Method) Quality Control Check 

Nitrate/Nitrite 
(353.3)2 
(continued) 

QC check standard 

Reagent blank 

Matrix spike 

Duplicate 

Chloride/Sulfate Multipoint calibration 
(325.3/375.4)2 

Total 01""ganic 
Carbon 

. ·. (415.1)2 

QC check sample 

Method blank 

Duplicate 

Matrix spike 

Control samples 

Duplicate analyses or 
matrix spike/matrix spike 
duplicate 

Reagent blank 

Frequency 

101 

One per batch 

101 

Acceptance Criteria 

Recovery< detection 
1 imit 

1) Reanalyze 
?.) Repeat calibration 
3) See lab manager 

1) Clean instrument/ 
• equipment 

2) Rerun test 

Assess reason; may 
reanalyze samples 

Relative Percent Difference Assess reason; may 
(RPO) !201 reanalyze samples 

Daily or as 
needed 

r >0.995 

Every 10 samples .:!:,101 

One per batch < detection limit 

Repeat calibration 

Repeat cal i brat ion 

Find source of 
contamination 

51 Relative Percent Difference Assess reason; may 
(RPO) !101 reanalyze samples 

51 

1) Following +151 recovery · 
calibration < 20I Relative Percent . 

?.) lOJ lfifference (RPO) 
3) Following sample 

analyses 

Assess ·reason; may 
reanalyze samples 

Repeat calibration 

101 Relative Percent Difference Assess reason; may 

One per batch 

(RPO) <201 repeat sample analyses 
!,201 recovery 

< detection limit Will be used to indi -
cate analytical 
contamination 
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Parameter (Method} 

Total Organic 
Halogens (9020)1 

Sil i caf 

Oil & Grease 
(413.1)2 

Total 'Kjeldahl 
Nitrogen (TKN) 
(351.3)2 

TABLE 11-1 SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES 
(continued) 

Quality Cont ro 1 Check 

Calibration (2 points) 

Method B·l ank 

Matrix Spike/Matrix Spike 
Duplicate 

Multipoint calibration 
· ( 4 points) 

Method Blank 

nupli cate 

Matrix Spike 

Method Blank 

Duplicate 

Check standard 

Method Blank 

Hatrix Spike/Matrix Spike 
Duplicate 

Frequency 

Daily; or once 
every 20 samples 

One every 10 
samples 

One pair every 
20 samples 

Daily or as 
needed 

One per batch 

101 

101 

One every 10 
samples 

One every 10 
samples 

Daily 

Daily . 

One pair every 
20 samples 

Acceptance Criteri~ 

! l~I of true value 

< detection limit 

Determined by laboratory 
control charts 

+ n recovery at each 
con cent ration 

< detection limit 

! 201 RPO 

.! 251 

< detection limit 

Typical 
Corrective Action 

Make new standards and 
recalibrate 

F.ind source of 
contamination 

Assess reason and 
reanalyze samples 

(1) Remake standard 
(2) Repeat calibration 

Find source of 
contamination 

Assess reason and 
reanalyze sample 

(1) Assess reason and 
reanalyze sample 

(2) Chect spiking 
solution 

Find source of 
cont ami nation 

Relative Percent Difference Assess reason and 
(RPD) ! 20% reanalyze sample 

< detection limit 

+ 201 RPO 
I 25% Recovery 

(1) Assess reason and 
reanalyze sample 

(2) Check spiking 
solution 

Find source of 
contamination 

(1) Assess reason and 
reanalyze samples 

(2) Check spiking 
solution 
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TABLE 11-1 SUMMARY OF INTERNAL QUALITY CONTROL PROCEDURES 

(continued) 

Parameter (Method) Quality Control Check Frequency Acceptance Criteria 
Typical 

Corrective Action· 

aAn extraction batch is defined as a set of samples which number no more than 20 which are extracted together with the 
same method sequence within the same time period or in continuous sequential time periods. 

bPFTBA = Perfluorotributylamine (FC-43) 

CBFB = p-Bromofluorobenzene 

doFTPP = Oecafluorotriphenylphosphine 

estarting point control chart to be developed. 

fSilica analyses to be performed at Galbraith laboratories, Knoxville~ Tennessee. 

References: 

1 U.S. Environmental Protection Agency (EPA) •rest Methods for Evaluating Solid Waste, Physical/Chemical Methods•, 
SW-846, 3rd Edition. 

2 U.S. F.nvironmental Protection Agency (EPA), March 1983, •Methods for Chemical Analysis of Water and Wastes•, 
Publication EPA-600/4-79-020. 
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12.0 PERFORMANCE AND SYSTEMS AUDITS 

12.1 Laboratory Audits 

Sect ion No. 12 .O 
Revision No. 2 
Date: March, 1990 
Page 1 of 2 ---

Audits will be performed to review and evaluate the adequacy of laboratory per

formance and to determine if the QAPP is being completely and uniformly i_mple

mented. The Laboratory Quality Control Coordinator is responsible for such 

audits and will perfor~ them according to a schedule planned to coincide with 
i 

appropriate activities on the project schedule. Such scheduled audits may be 

supplemented by additional audits for one or more of the following reasons: 

•·When significant changes are made in the QAPP 

• When it is necessary to- verify that corrective action has been taken 
on a nonconformance·reported in a previous audit 

• When requested by the Project Manager. 

In addition to these internal audits, surveillance of selected activities may 

be performed on a periodic basis. 

12.1.1 Performance Audits 

A performance audit can be defined as a review of the existing project 

and QC· data to determine the accuracy of a total measurement system(s) 

or a component part of the system. The analysis of laboratory perfor

mance evaluation samples and the participation in scheduled inter

laboratory studies may be included as part of the performance audit. 

All ITAS 1 aboratori es perform monthly internal audits or surven lances 

covering laboratory functions and activities. Performance audit_ 

reporting is summarized in a monthly report to the Laboratory Manager 

and ITAS Director of Quality and Compliance. 
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12.1.2 Systems Audits 

Section No. 12.0 
Revision No. 2 
Date: March, 1990 
Page 2 of 2 ---

A systems audit consists of an evaluation to determine if the com

ponents of a measurement system(s) were properly selected and are being 

used correctly. A system audit includes .a careful evaluation of 

laboratory QC procedures and is conducted on a- semiannual basis by the 

ITAS Director of Quality and Compliance. System audit results are sum

marized in a formal report to the Laboratory Manager. 

During an audit and upon its completion, the auditor(s) will discuss 

the findings with the individuals audited and discuss·and agree on 

corrective actions to be initiated .• 

Minor administrative findings that can be resolved to the satisfaction 

of the audi'tors during an audit are not required to be cited as iter:1s 

requiring corrective action. Findings that are not resolved during the 

course of the audit and findings affecting the overall quality of the 

project will be noted on the audit checklists and included in the audit 

report • 
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13.0 PREVENTIVE MAINTENANCE 

Section No. 13.0 
Revision No. 2 
Date: March, 1990 
Page 1 of 7 ---

An organized preventive maintenance program will be performed to maintain proper 

instrument and equipment performance. Equipment and instruments requi r.i ng preventive 

maintenance will be serviced in accordance with nanufacturer recommendations and/or 

written operator developed procedures. The items serviced and preventive maintenance 

schedule are de~cribed in Table 13.1. 
i 

Instrument logs are used to record maintenance and service procedures and to document 

instrument problems and steps taken to resolve problems. It is the responsibility of 

the person --performing the maintenance activity or repair to pro vi de documentation in 

the instrument log. These records are kept at the instrument or filed in the respec

tive instrument laboratory according to laboratory Standard Operating Procedures. 

Instrument logs-are subject to QC audit. 



INSTRUMENT 

Inductively Coupled Argon 
Plasma (ICAP) 

AA 151B For Mercury Analysis 
(AVA) 

Atomic Absorption Spectro
photometer - Flame Units 

TABLE 13-1 

Preventive Maintenance Requirements 
Knoxville Laboratory Operations 

ITEMS CHECKED/SERVICED 

Replace Pump Tubing 
Inspect and Clean Sample Intro

duction System 
Drain Air Filters 
Check Drain Receptacle Level 

· Clean Torch 

Replace Check Valves 
Check Pump Delivery· 
Check Tubing Integrity 
Clean Burner/Adsorption Cell Mount 
Clean Adsorption Cell 
Replace System Tubing 

Inspect Backflash Diaphram 
Check Drain Receptacle Level 
Replace Nebulizer Chamber 0-rings 
Replace Beam Splitter 
Clean NebuHzer 
Clean Burner Head 
Clean Spray Chamber 
Remove and Clean Burner Mount 

FREQUENCY 

As needed 

As needed 
Semi-weekly 
Weekly 
Monthly 

As needed 
As needed 
As needed 
Monthly 
Monthly 
Semi-Annually 

As needed 
As needed 
As needed 
As needed 
Weekly 
Weekly 
Weekly 
Monthly 
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INSTRUMENT 

Graphite Furnace 951/655 

Graphite Furnace 12E/188 

TABLE 13-1 (continued) 

ITEMS CHECKED/SERVICED 

Replace Graphite Cuvette 
Replace Dry-Rite and Glass Wool 
Check Drain Receptacle 
Replace Temperature Sensor 
Clean Electrodes 
Replace Graphite Inserts 
Replace Electrodes and Sensor Posts 
Check Graphite Insert 
Check Recirculator Water Level 
Replace Set Screw 
Check Electrode Appearance 
Clean Nebulizer and Spray Chamber 
Clean Furnace Chamber and Windows 
Flush Furnace Head with Acetic Acid 
Replace Recirculator Water. 

Check Drain Receptacle 
Clean Saphfre Window 
Replace Graphite Cuvette 
Clean Cell Body and Windows 
Replace Marble Chips 

· Check Reci rculator Water Level 
Clean Temperature Sensor Filter · 
Clean FASTAC Pump 
Clean Nebulizer and Spray Chamber 
Clean Air Filter 
Flush Furnace Head with Acetic Acid 
Replace Recirculator Water 

FREQUENCY 

As needed 
As needed 
As needed 
As needed· 
As needed 
As needed 
As needed. 
Weekly 
Weekly 
Weekly 
Weekly 
Monthly 
Monthly 
Semi-Annually 
Semi-Annually 

As needed 
As needed 
As needed 
Weekly 
Weekly 
Weekly 
Semi-Monthly 
Monthly 
Monthly 
Monthly 
Semi-Annually 
Semi-Annually 
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INSTRUMENT 

High Performance Liquid Chroma
tography (HPLC) 

Organic Prep: Sonicator 

pH Meters 

UV/VIS Spectrophotometer 

Millipore Water System 

· Analytical Ralance 

TABLE 13-1 (continued) 

ITEMS CHECKED/SERVICED 

Degas Solvents 
Check for Leaks 
Flush Colunm 
Check Injector for Blockage/ 

Pressure Drop 
Check Colunm Pressure 
Replace La111> 
Replace Guard Column 

Inspect Probe Tips for Etching/ 
Pitting 

Replace Probe Tip 
Disassemble and Clean Sonicator 

Probe Tips 
Tune Sonicator 

Gel Filled Electrode 
Electronics Checked 

Replace La111> 
Check Wavelength 

Conductivity Checked 
Pressure Check 
Change Ion Exchange Bed and 

Filters 

Internal Weight Train, Gears 
· Electronics 

Check with Class •s• weight 

FRE9UENCY 

Daily when used 
Daily when instrument used 
Daily when instrument used 

Daily when instrument used 
Daily when instrument used 
As needed 
As needed 

Daily when used 
As needed 

Semi-Annually 
Semi-Annually 

Maintenance Free 
As needed 

As needed 
Monthly 

Daily 
Daily 

_As needed 

Annually by Service Contract 

Daily 
-0 c::, :::0 (/l 
0,0,(1)(1) 

tO M- < (") 
(1)(1) ..... ,c-t-
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INSTRUMENT 

Ion Chromatograph 

Refrigerators 
Walk:..in Coolers 

Ovens 

TABLE 13-1 (continued) 

ITEMS CHECKED/SERVICED 

Degas Pump Head 
Rebuild Pump Head 
Clean/Replace Cell Packing 
Change Column 
Check Plumbing 
Check Bed Support by Monitoring 

Pressure 
Replace Plunger Seals 
Clean Check Valve 
Oil Pumps 

Temperature Checked and Logged 
Temp_erature Checked and Logged 

Temperature Checked and Logged 

As needed 
As needed 
As needed 
As needed 

FREQUENCY 

Daily when in use 

Daily when in use 
Semi-Annually 

·semi-Annually 
Semi-Annually 

Daily 
Daily 

Daily 
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INSTRUMENT 

Gas Chromatograph 

GC Purge and Trap 
GC Purge and Trap Autosampler 

TABLE 13~1 (continued) 

ITEMS CHECKED/SERVICED 

Inlet. Detector and Column 
Temperatures 

Gas pressures 
Column and Detector Flow Rates 
Check Zero and Noise Level 
Check Responses. Retention Times 

Using a Check Standard 
Check Autosampler for Bubbles. 

Flush Volume 
Check Electrolyte Level and 

Flow Rate (HALL only) 
Reactor Tube Temperature (HALL 

only) 
Check Pressure in Gas Tanks, 

Replace in <500 PSI 
Clean Outside Surfaces of 

Instruments 
Replace Septa 
Replace Column or Part of Column 

Packing 
Clean/Replace Detector 
Replace Glass Wool/Glass Insert 
Clean Injection Port 
Replace Reaction Tube (HALL only.) 

Check Zone Temperatures 
Helium Tank Pressure (>500 PSI) 
Purge and Trap Regulator Pressure 

(20 PSI) 
Bake Trap 
Replace Trap 
Acid Wash Purge Vessel 
Leak Test 

FREQUENCY 

Daily when instrument in 
Daily 
Daily when instrument in 
Daily when instrument in 

Daily when instrument in 

Daily when instrument in 

Daily when instrument in 

Daily when instrument in 

Weekly 

Weekly 
As needed 

As needed 
As needed 
As needed 
As needed 
As needed 

Daily when in use 
Daily when in use 

Datly when in use 
Daily when in use 
As needed 
As needed 
As needed 

use 

use 
use 

use 

use 

use 

use 
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INSTRUMENT 

Total Organic Carbon 
Analyzer 

GC/MS 

TABLE 13-1 (continued) 

ITEMS CHECKED/SERVICED 

Gas Tank Pressures 
N2 and 02 Regulator Pressures 
Zone Temperature 
Purge and Detector Flow Rates 
Clean Port Valves 
Purge Gas and Detector Leak Test 

Diffusion Pump Oil 
Mechanical Pump Oil 
Power Con. Air Filter 
QEM Filter 
Water Bay Filter 
Interface Box 
Vacuum Chaff Filter 
Turbo Pump Oil 
Water Filter (if applicable) 
Computer Air Filter 
Card Cage Air Filter 
Source-Clean Ceramics, Polish 

Lenses 
Clean Poles and Ceramics on the 

Poles · 
Clean Contacts on the Component 

Boards 
Vacuum the Component Boards 
Clean All Fan Screens 
Vacuum Outside of Instrument 
Clean Grob and Replace Quartz 

Insert 
Rep 1 ace Septum 
Injection Port liner Checked 
Column Maintenance 
Disk Drive (CMO only) 

Printer 

FREQUENCY 

Daily when in use 
Oaily· when in use 
Daily when in use 
Daily when in use 
After 72 hrs of operation 
After 72 hrs of operation 

Bi-Weekly 
Quarterly 
Bi-Weekly 
Bi-Weekly 
Bi-Weekly 
Bi-Weekly 
Monthly 
Quarterly 
Observe and change as needed 
Monthly 
Monthly 

As needed 

As needed 

As needed 
As needed 
Weekly 
Weekly 

As needed 
Daily (each shift) 
Daily 
As needed 
Semi-Annual (Service Engineer) 

or as needed 
Quarterly 
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14.0 SPECIFIC PROCEDURES USED TO ASSESS 
DATA PRECISION, ACCURACY ANO COMPLETENESS 

---

A statistical evaluation of laboratory analytical results will be performed that will 

apply precision and accuracy criteria for each parameter that is analyzed. When the 

analysis of a sample set is completed, the QC data generated will be reviewed and 

evaluated to validate the data set. The QA data objectives for precision, accuracy, 

and completeness are described in Section 5 and listed in Tables 5.1 through 5.5. 

Calculated accuracy and precision will be evaluated against the goals identified in 

Section 5 for spikes, duplicates, and surrogates. 

14.1 Accuract 

Accuracy means the nearness of a result or the mean of a set of results to 

the true value. 

Accuracy for each analytical 

at a frequency of one matrix 

method will be estimated by analyzing matrix spikes 

spike/matrix spike duplicate per 20 samples for 

organics and one matrix spike per 20 samples for inorganics. The compounds/ 

analytes used for spiking will be those listed in Section 5. 

Accuracy of spiked parameters will be determined as follows. One unspiked ali

quot and one spiked aliquot of the sample will be analyzed. The spike levels 

will be those listed in the methods employed for analysis (see Sect ion 9.) The 

concentrations of each spiked parameter will be determined in the spiked and 

unspiked sample aliquot. The percent recovery of each spiked parameter will be 

calculated. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Section No. 14.0 
Re vi s ion No. 2 
Date: March, 1990 
Page 2 of 5 ---

The percent recovery (p) for each spiked analyte will be compared to the 

corresponding criteria presented in Section 5 and in the QC Acceptance Criteria 

Table found in each of the corresponding determinative methods listed in 

Section 9. If any analyte falls outside the designated range, that analyte has 

failed the criteria and corrective action must be taken. Corrective action 

will include a check of calculations and an evaluation of the system to iden

tify and!correct any analytical problems. Failu_re to meet the matrix spike 

(accuracy) goals does not necessarily require reanalysis of the sample. 

As part of the accuracy assessment, method accuracy for each matrix (water and 

soil) will be determined and records kept. The limits listed in Section 5 will 

be used as starting points. After 5 spiked samples of the same matrix are ana

lyzed, the average percent recovery (p) and the standard deviation of the per

cent. recovery (Sp) will be calculated. The accuracy assessment will be 

expressed as a percent recovery interval from p-2Sp to p+2Sp. The accuracy 

assessment will be updated after every ten new accuracy measurements. 

14.2 Precision 

Precision means the measurement of agreement of a set of replicate results 

among themselves without assumption of any prior information as to the true 

result. Precision will be assessed by conducting separate analyses of the · 

duplicate spike samples or duplicate samples. A measure of the agreement in 

the reported values for the two portions is obtained by calculating the 

Relative Percent Difference (RPO) in the concentration level of each consti~ 

tuent, where A; and Bi are the concentrations of constituents A and B. 
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RPDi = Ai - Bi X 100 
(Ai + Bi )/2 

Section No. 14.0 
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The ca.lculated RPO values will be compared to the precision goals identified in 

Section 5. 

14.3 Accuracy and Precision for Surrogates 

Acceptable accuracy and precision limits for surrogate standards will be deter

mined as follows: 

Calculate the percent recovery of each surrogate in each sample analyzed. 

When thirty samples of the same matrix have been analyzed, calculate the 

·a'verage percent recovery (p) and standard deviation of the percent recovery 

(Sp) for each of the surrogates. 

For a given matrix, calculate the upper and lower control limit for method 

performance for each surrogate standard. 

Upper Control Limit (UCL) = p + 3Sp 

Lower Control Limit (LCL) = p - 3Sp 

Control charts will be generated using the laboratory c_alculated control 

limits. 

Until thirty samples of a matrix have been analyzed, the limits listed in

Section 5 will be used. After thirty samples have been analyzed, the 

calculated control limits will be compared· to the limits listed in Section 

5. If the recovery is not with these limits, the calculations and instru

ment performance will be checked. The sample may be reextracted and/or the 

extract reanalyzed if the Laboratory Project Manager deems it necessary. 
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If surrogate recoveries are still not within the prescribed limits, the Site 

Manager will be notified. If the surrogate recovery(s) is still out after 

reextraction and reanalysis of the sample, the problem will be judged to be 

due to matrix effects and not a laboratory problem. If surrogate recovery 

remains outside QC limits, the data will be flagged. 

14.4 Completeness 

Completeness compares the amount of data obtained from a measurement process to 

the amount that was expected to be obtained under the conditions of measure

ment~ The expected completeness for laboratory analysis is> 90%. 

14.5 Calculations Used 

Percent Recovery (p) 

p = (A-B) X 100 
T 

Where A= concentration determined in unspiked aliquot 

B = concentration determined in spiked ~liquot 

T = known value of the spike 

p = percent recovery 
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Average percent recovery (p) 

1 n 
P ="I Pi 

i=l 

Where p = average percent recovery 

Pi = percent recovery for individual measurement 

n = total number of measurements for parameter 

Standard deviation of percent recovery (Sp) 

[

n J 1/2 
Sp = ? (P; - p). 

1 =1 . 
(n-1) 

Where p = average percent recovery 

p. = percent recovery for individual measurement , 
n = total number of measurements for a parameter 

Sp= standard deviation of percent recovery 

Relative percent difference (RPO) see Section 14.2. 

---
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15.0 CORRECTIVE ACTION 

Section No. 15.0 
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The 1purpose of corrective action procedures is•to assure that c6nditions adverse to 

quality, such as malfunctions, deficiencies, deviations, and errors, are promptly 

investigated, documented, evaluated, and corrected. Laboratory corrective action 

procedures are documented in the ITAS QA Manual and Laboratory Specific Attachments. 

In general, when a ~ignificant condition adverse to quality (a nonconformance) is 

noted, the cause of the condition will be determined and corrective action taken to 

prevent repetition. Identification of the nonconformance, as well as the cause and 

corrective action, will be documented and reported to the laboratory Quality Control 

Coordinator (QCC) and project manager. Implementation of the corrective action is 

verified by documented follow-up actions. Documentation consists of completion of 

I a nonconformance memo. A nonconformance memo is formal documentation of a nonconfor-

I 
I 
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mance. It includes a description of the problem, the corrective action taken, the 

individual recognizing the problem, the date discovered, the sample analyses affected 

(if any) and the initials of appropriate reviewers and the QCC (see example in Figure 

13-1). 

Nonconformances relating to sample analysis, but not necessarily controllable by the 

laboratory (e.g., field collection paperwork) may occur in the general areas of: 1) 

sample receipt and associated Chain-of-Custody and Request for Analysis docunen

tation; 2) sample preparation and analysis, including method QC criteria; and 3) data 

reporting. Within·each of these areas, it is the responsibility of all employees to 

report to the appropriate supervisor any nonconformances they observe/identify. Each 

laboratory group leader is responsible for documenting and correcting probler.is that 

might affect data quality. 
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Any laboratory employee noticing a deficiency suspected of being a nonconformance 

shall report the deficiency to the responsible supervisor and to the QCC on a noncon-

1 formance memo form. With the cognizant QCC, the supervisor is responsible for deter
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mining whether reported problems are nonconformances, concurring with proposed 

corrective act·ion, and notifying the QCC that corrective action has been completed. 

The QCC is responsible for reviewing nonconformance memos, recommending or approving 

proposed corrective actions, maintaining an up-to-date nonconformance log, verifying 

that corrective action has been completed, distributing and filing nonconformance 

memos, and assisting in resolving disagreements. With the lab management and group 

leaders, ttre QCC also is responsible for determining whether reported problems are 

nonconformances, whether operations need to be stopped, and establishing schedules 

for completion of corrective action. 

Ljmits for data acceptability of calibration, blanks, duplicates, spikes, and surro

gate recoveries, etc., .are specified in the methods referenced in Section 9 (Table 

9.1-13). lf any fall outside established criteria, corrective action is necessary. 

Corrective actions may include, as necessary, examination of project documentation, 

recalculation of noncompliant data, recalibration of equipment, and reanalysis of 

samples. If the QA/QC goals are not met, an investigation will be performed to 

determine the cause, and the affected data will be flagged. Data for the entire ana

lytical batch will be carefully reviewed. Repreparation and/or reanalysis will be 

performed if deemed necessary by the ITAS project manager. 

The equipment, item, or activity which has the deficien·cy may be temporarily stopped 

while the nonconformance is being investigated. If, in the opinion of the Laboratory 
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Project Manager and the QCC, the nonconformance does not significantly affect the 

technical quality or use of the work, the work r.iay continue pending resolution of the 

nonconformance. The basis for such decisions will be documented on the nonconfor

mance memo and submitted to the QCC for review and approval. The documentation will 

include the statement that the decision was r.iade before continuing with the work. 

The records of nonconformance and their dispositions will be kept in the project 

central files. 

In addition, the Woodward-Clyde Projed Manager will be. notified of significant non

conformances that could impact the schedule or results of the work and will be 

informed of the corrective action taken or planned. 

Close contact will be maintained with the Site Manager. As part of the corrective 

action procedure, the Site Manager will be.notified immediately of any problems with 

sample receipt or sample preservation. Additionally, the Site Manager will be imme

diately informed of any other nonconformance that could require recollection of 

samples. 
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.FIGURE 13-1 
ITAS KNOXVILLE LABORATORY 

NONCONFORHANCE !'£HO 
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I 
PROJECT CODE: ___________ FILED BY: ____________ DATE: 

SAMPLE(S) AFFECTED: ---------------------------------------

I 
I 
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AREA: COOING ___ GC ___ GC/MS ___ HPLC ___ PREP ___ METALS ___ GEN CHEM ___ OTHER 

NONCONFORHANCE (Check approprtate f te111( s)): 

Not enough sar.,ple recefved for proper analysts. 

Sample recehed □broken (Jw1thout proper preservathe ....,.,.... _____ (Jwfthout proper refrtgeratton ____ _ 
Otn tmproper contatner ______ Owtth custody seal missing or broken. O·wtt• fllegfble sample nunbers or 
labels missing. 

Sar.,ple recetved wfth incomplete paperwork: □Request for Analysts for11 mfssfng [Jellitn-of-Custody fom 
rntsstng/unreltnqu1shed Obttlfng tnstructfons tncornplete Ono dUe date or TAT spectffed [lnethod for sample dtspos 
tton not spectfied Onur:lbers on paperwork different than nui:men on bottles ______ □other ____ _ 

Holding time ei.ceeded Oat receipt Din the lab by _ days. Reason. ________________ _ 

Sar.,ple lost during extraction/analysts; no re.prep or re-analysts poss~ble. Reason: ___________ _ 

QC sar:iple data reported to cltent outside of □method O1nternal OQAPP □contract □regulatory 1111tt1. 
Reason:-------------------------------------------

.Incorrect preparatton/an1ly1ts procedure(s) used; no re-prep or re-analysts possible. Reason: ______ _ 

Samples analyzed and reported under an fn,alfd calibratton cur,e. 

Incorrect/inco,.lete data reported to cltent. Specify:-----------------------

Blank contamtnatton; no re-prep of assoctated samples done or possible. Reason: ___ .;,_, ______ .....;. __ 

Reported detection lfmfts higher than specfffed fn CJ,nethod □contract OQAPP, due to (Jr.iatrtx Ofnsuffictent sanp 

Oinstrur.ientatfon Oother ---------------------------------

Other (specify) ------------------------------------

CORRECTIVE ACTION: 

Client (Nar.ie: informed verbally on ______ by ______ _ 
Client infome .. d""l,_n_w_r .. 1""'£,..tn_g __ on _________ :_-_-_-_-_-_-_-_-:_-:_-_-_-_· _____ by ________________ _ 
Sar.iple(s) processed •11 ts•. 
Sar.iple(s) preserved tn laboratory (spectfy): _________________________ _ 

Sample(s) on hold unttl ---------------------------~-------
Other------------------------------------------

Corrective action initt1ted/perlormd by ________________________ Date ____ _ 

Operations Concurrence: ------------------------------- Date ____ _ .1 QC Concurrence: ---------------------------------- Date ____ _ 

I 
I 
I 

CORRECTIVE ACTION VERIFICATION 

Verified 

Cannot verify. Reason_. __________________________________ _ 

QC Co.ordinator: _. _________________________________ Date ____ _ 

THIS DOCUMENT HUST BE RETAINED IN THE PROJECT FILE 

ITAS-K-QA039RO 
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16.0 OA REPORTS TO MANAGEMENT 

16.1 Performance Audit Reporting 

Section No. 16.0 
Revision No. 2 
Date: March, _1990 
Page 1 of 2 ---

The internal laboratory review activities of the QC Coordinator shall be sum

marized in a monthly report to the ITAS Director of Quality and Compliance and 

the Laboratory Manager. The report may be in the form of a checklist, with 

brief narratives as required, describing the activities reviewed. The monthly 
i . 

report shall emphasize ongoing or recurring problems and include propos'ed 

corrective actions. 

16.2 Syst~m Audit Reporting 

Laboratory audit,reports prepared by the Director of Quality and Compliance 

from the semiannual system audits shall be issued to the Laboratory Manager. 

Copies of the report are distributed to: 

- the Laboratory QCC 

- Vice President, ITAS 

- Operations Director, ITAS 

- Regional Director, ITAS 

The Laboratory Manager is responsible for responding in writing to any findings 

with a plan of corrective action. The plan is reviewed and approved by the 

Director of Quality and Compliance and a follow-up audit for verification of 

corrective action is scheduled. 

16.3 Monthly QA Reports to Management 

16.3.1 Each month the laboratory QCC suMmarizes the quality related activities 

within the lab in a report to the Director of.Quality and Cornpl iance 
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and Laboratory Manager. The report sections are as follows: 

I. Audits 
A. Interna 1 
B. External 
c. Subcontractor 

I I. Performance Evaluation Samples 
A. Samples In-House 
B. Results Pending 
C. Results Received 

I II. Certifications 
A. Pending 
B. Received 

IV. Nonconformances 

v. Holding Time Violation Summary 

VI. QC Data/Control Chart Summary 

VII. S0Ps Issued 

VI II. Training 

IX. QAPPs Reviewed/Received 

x. Miscellaneous 

16.3.2 From the QCC reports in 16.3.1, the Director of QA and C compiles sum

mary tables which include all reporting laboratories and issues this 

report to the Vice President, Analytical Services. 
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GEOTECHNICAL/GEOCHEMICAL TESTING 

INTRODUCTION 

IT Corporation maintains geotechnical testing laboratories at the Technology 

Development Laboratory (TDL) and the Envi ronrnental Technology Developrnent Center 

(ETDC). Services offered by IT Analyti ca 1 Services -(ITAS) include soil cl assifi ca

ti on, bulk density, specific gravity, permeability, saturated hydraulic conductivity, 

particle size distribution, Atterberg limits, pH, infiltration rates, and porosity. 

IT Geotechnical Services provides a system for quality assurance and quality control 

(QA/QC) measures effecting sample preservation, receipt and h~ndling of samples, pro

cessing and analyses of samples, testing equipment, data verification and data 

reporting. We maintain an effective, ongoing QA program to measure and verify 

laboratory 'J)erformance through an audit process. We use standard analytical proto

cols (primarily ASTM) but allow for sufficient flexibility to allow controlled 

changes in routine methodology to meet specific data requirements. 

The following QA/QC measures are the mainstay of Geotechnical Services: 

Procurement and control of instrumentation and supplies required for labora
tory operation. 

Sample receipt, chain-of-custody cor.ipletion, and sample storage. 

Calibration of testing equipment. 

Geotechnical tests in accordance with prescribed, industry-standard test 
methods. 

Data processing, validation, and reporting. 

Control and maintenance of laboratory records. 

Identify and resolve nonconformances requiring corrective action. 

Audits to verify laboratory performance and the reporting of audit results 
to management. 
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GEOTECHNICAL TESTING PROCEDURES 

Cation Exchange Capacity 
Particle Size Distribution 
Bulk Density 
Saturated Hydraulic Conductivity 
Porosity 

** MOSA Chapters 
* ASTM 0422 

ASTM 04531 
ASTM 02434 
ASTM 02434 

8 and 9 

*ASTM - American Society for Testing and 
**MOSA - Methods of Soil Analysis Part 2 

Materials 

TEST METHOD 

Chapter 8 and 9 
ASTM 0422 
ASTM 04531 
ASTM D2434 

SAMPLE DISPOSAL 

SAMPLE SIZE 

25 g 
100 g 
100 g (undisturbed) 
500 g 

REPORTING UNIT 

me/lOOg (oven dry soil) 
% per diameter class 
g/cmA3 
Coe ff i ci ent of 
Permeability (cm/sec) 

All samples will be returned to the client unless otherwise specified by the client. 

INTERNAL QUALITY CONTROL CHECKS 

Internal quality control checks, QC samples, are not appiicable to geotechnical 

. testing. Thi.s is due to the inability of obtaining samples with known charac

teristics. Blank and spikes are also not applicable to geotechnical testing. 

QC measures to insure accuracy and precision of test results include the follow.ing: 

100% verification on all numerical results - all raw data entri~s, transcrip
tions and calculations entered by lab technicians are checked, recalculated 
and verified by the geotechnical laboratory manager. 

Data validation through test reasonableness - summaries of all.test results 
for individual reports are reviewed by the geotechnical laboratory manager 
to determine the overall reasonableness of dat·a and to determine the pre
sence of any data that may be considered outliers. 

Routine instrument calibration - all instruments, gauges and equipment used 
in testing is calibrated on a timely routine basis. All instrunent calibra
tion follows ASTM or manufacturers guidelines. 
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Maintenance of all past calibration records - records and certification 
documents of all instruments, gauges and equipment are updated routinely and 
maintained in the geotechnical laboratory manager's office. · 

Use of trained personnel for conducting test - all technicians are trained 
in the application of standard laboratory procedures for geotechnical analy
ses as well as the quality -assurance measures implemented for internal 
quality control checks. 
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ITAS-KNOXVILLE DETECTION LIMIT STUDY FOR CIBA-GEIGY 
FINGERPRINT COMPOUNDS 

To study the applicability of SW-846 Method 8270 to a set of ten indicator compounds, 

a solution· of all ten in methanol was spiked into each of seven one-liter samples of 

reagent water. The resulting concentrations were 50 µg/L of all species except for 

ethylene glycol, which was at 100 µg/L. 

The spiking level was chosen to meet the recommendation from the outline Definition 

and Procedure for the Determination of the Method Detection Limit, App. B to Part 

136, Rev. 1.11, Federal Register, Vol. 49, No. 209. The spike was to be up to five ' i 

times the expected MOL, which we projected to be around 10 µg/L, or typical 8270/CLP 

level. 

The sample~ were extracted and concentrated according _to SW-846 Method-3510, and the 

individual base/neutral and acid (B/N and A) extracts were brought to 1.0 ml each. A 

method blank was also prepared at the same time. 

A Finnigan 4500 GC/MS/0S with a Restek RTX-5 bonded phase capi 11 ary column was used 

for the study. After some t_ests with individual standards, the system was adjusted 

for cooler starting and longer run time, and extended mass range to accommodate all 

species_ under consideration. There were no extreme modifications needed that would 

affect typical Appendix IX analysis. 

For GC/MS analysis, each set (B/N and A) of extracts were combined and spiked with 

internal standard for each sample or blank. A five point calibration was developed 

over several days. Due to th~ shortness of time, sample analysis was begun as the 

calibration was.proceeding, and separate standards were run specifically for the 

samples. The instrument was tuned to meet OFTPP specifications before any runs 1~ere 

made. 
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RESULTS: 

ITAS-KNOXVILLE DETECTION LIMIT STUDY FOR CIBA-GEIGY 
FINGERPRINT COMPOUNDS 

(continued) 

The calibration showed good linearity over a range from-25 to 200 µg/ml. The 

relative standard deviations seen for each compound were: 

Propazine 
Irganox 1300 
Tinuvin-P 
Irgasan DP300 
Tofrani l 
Butazolidine 
Ti nuvi n-327 
Irganox 1076 
Ti nuvi n-328 

14.2% 
13.8% 
8.3% 
5.4% 
6.7% 

18.4% 
13.1% 

5.9% 
11.3% 

Ethylene glycol was later seen to have no recovery from the extraction. It had poor 

chromatogra-phy in the standard studies. Further invest i gat i ans are being done for 

this compound. Method 8015 is presently being used to see if better results can be 

obtained. 

The other compounds, as seen, clearly fell within the 30% RSO suggested limits for 

initial calibration. The minimum average response factor (for Irgasan OP300) was 

0.139, above the 0.05·limit for system performance check compounds. 

Separate continuing calibration standards were used to qua~titate samples run within 

a twelve ho_ur period. The samples were run on three separate days; four standards 

were used. Out of ~hose four standards, the comparison of response with the calibra

tion average exceeded 25% in only 2 out of 36 data points, one value of 32% for 

Irganox 1076 and another {an outlier) of 83.7% for Butazolidine. The latter response 

value was discarded and a fourth standard showing improved comparison {15.4%) was 

· chosen for use in Butazolidine quantitation and ultimate MDL calculation. Both 

Butazolidine and Tofranil showed erratic behavior in s6me tests. The latter was seen 

on occasion to split chromatographically with part of the peak joining with the 
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ITAS-KNOXVILLE DETECTION LIMIT STUDY FOR CIBA-GEIGY 
FINGERPRINT COMPOUNDS 

(continued) 

internal standard, namely Chrysene-012. It is possible that the former may be acting 

I s i mil a r 1 y • 

1 · The mean and standard deviation of the quaht itat i ve results for the seven spikes were 

calculated, and the MOL determined for the 99% confi~ence level as described in the 

I earlier reference. The results were: 
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Compound . Mean % Recovery MDL 

Propazine 69 10 
lrganox 1300 20 11 
Tinuvin-P 68 10 
Irgasan OP300 63 8 
Tofranil 41 19 
Butazolidine 75 12 
Ti nuvi n-327 73 12 
lrganox 1076 62 16 
Tinuvin-328 73 11 

The Tofranil MDL improved to 8 µg/L using 6 points, dropping one outiier. 

These results indicated the compounds were very amenable to 8270 analysis. The fact 

that the runs were made on separate days as the standards were being calibrated indi

cates generally good behavior of all species. The MOL's seen were in line with the 

PQL's typically seen in the method and our expectations. 

Future work will include expanding the MDL studies to groundwater and soil samples. 

The 50 µg spike appears to be a good leiel from which to examine both detection ltmit 

and accuracy/precision (Section 8.5 in 8270); however, we may choose 100 µg, 

depending on· preliminary tests. We expect to have the new work completed and docu-

.. mented by March 16. 
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ITAS-KNOXVILLE DETECTION LIMIT STUDY FOR CIBA-GEIGY 
FINGERPRINT COMPOUNDS 

(continued) 

Background: An initial study of 10 proposed indicator compounds, spiked into reagent 

water and sep funnel, extracted and concentrated according to SW-846 Method 3510, and 

analyzed (in 7 replicates) by Method 8270, suggested good 11 behavi or 11 for most spe-

1 cies: mean recoveries ranged froM 20 to 75%, and calculated MOL's (method detection 
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limits) were 20 µg/liter or less. Ethylene Glycol has been dropped from consideration 

per Tom Marshall as of March 8, 1990. 

Present Approach: The remaining 9 indicator compound_s were to be studied in the same 
i 

manner as above, using client supplied water and soil matrices. It was decided to 

spike the matrices with 50 µg because a) this was the same -level used previously, and 

would provide comparison, b) it was at the prescribed level of 11 5 times the expected 

MOL," and c) it was still high enough to obtain good quantitative recovery values. 

The waters and soils were prepared hy methods 3510 and 3550, respectively. 

Discussion: 

1) Standards: The compounds were standardized for according to Method 8270, 

with an initial 5 point calibration (run 03/05/90), and continuing calibrations. The 

%RSO and %0 of the initial and continuing calibrations are summarized below: 

COMPOUND INIT CAL %RSO CONT CALI %0 CONT CAL2%0 

Propazine 9.6 -6.4 4.4 
Irganox 1300 9.6 -3.2 3.1 
Tinuvin-P 10.1 0.1 6.1 
lrgasan OP300 8.2 1.3 2.7 
Tof rani l 5.2 .29.1 16.1 
Butazolidine 4.6 · -::0.3 -0.7 
Ti nuvi n.;.327 5.5 ,'. C --2 .2 6.8 
I rganox 1076 7.7 -8.4 2.1 
Tinuvin-328 4.2 0.3 0.8 
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ITAS-KNOXVILLE DETECTION LIMIT STUDY FOR CIBA-GEIGY 
FINGERPRINT COMPOUNDS 

(continued) 

The results showed compound behavior within the criteria {30% RSD and 30% D) for 

Method 8270. All compounds showed response factors >0.1. 

2) Waters: The extracts of the spiked client supplied waters were analyzed on 

03/12/90. The peaks were quantitated, and mean recovery and MDL (defined as the pro

duct of the Student t value for 99% confidence at n-1=6 degrees of freedom and the 

standard deviation of the sample set) was calculated: 

COMPOUND MEAN % RECOVERY MDL UNSPIKED µg/1 i ter 

Propazine 73 6.9 ND 
lrganox 1300 4 1 ND 
Tinuvin-P 75 7.5 ND 
Irgasan DP300 68 5.6 ND 
Tofrani l 45 12 ND 
Butazolidine 63 8.6 ND 
Tinuvin-327 75 6.6 ND 
I rganox 1076 61 19 ND 
Tinuvin-328 97 24 ND 

The Irganox 1300 recovery was much lower than expected, while the other results 

were consistent with the previous study. The low recovery appeared to be due to a 

matrix effect, as every extract showed similar result, the standard response was con

sistent, and reru~ of one extract on another instrument gave similar results. This 

indicated that Irganox 1300 was detectable at 50 ug/liter, but the actual amount 

might be considerably higher than the quantitated value. No indicator species were 

seen in the unspiked water. 

3) Soils: The spiked soil extracts were analyzed on 03/14/90. Toward the end 

of the runs the instrument filament burned out. Six replicate runs had been 

completed, and it was decided to work up the data on this number. This would allow 

more time for comparison and evaluation of the data. The Stud~nt t val~e was taken 

for n-1=5 degrees of freedom and 99% confidence in calculating. MDL. The results· 

found were: 
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COMPOUND 

Propazine 
lrganox 1300 
Ti nuvi n-P 
Irgasan DP300 
Tofranil 
Butazolidine 
Tinuvin-327 
I rganox 1076 
Ti nuvi n-328 

ITAS-KNOXVILLE DETECTION LIMIT STUDY FOR CIBA-GEIGY 
FINGERPRINT COMPOUNDS 

(continued) 

MEAN% RECOVERY MOL, µg MOL ( 30g soil) 
µg/kg 

81 8.8 290 
34 26 880 
69 7.9 270 
57 10 330 
33 11 370 
12 3 89 
87 10 350 
49 18 610 
81 11 370 

UNSP IKED 
µg/kg 

NO 
NO 

<330 
NO 
NO 
ND 

550 
ND 

1,100 

The MOL's were in line with the typical 330!µg/kg reported for HSL compounds by 

Method 8270, with the Irganoxes showing relatively higher values. The samples did 

contain other peaks, but no significant matrix effects were seen, except perhaps 

I suppress i arr of recoveries of Tof ranil and Butazo l i dine. Ti nuvi n-327 and -328 %R were 
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corrected for unspiked soil levels. 

4) Discussion and conclusions: It appears reasonable to assign a method detec

tion limit of 10 µg/liter for Propazine, Tinuvin-P, Tinuvin-327, and Irgasan OP300. 

Other MDL's should be closer to 20_ µg/liter, while that for Irganox 1300 might con

servatively be set at 50 µg/liter. These limits are suggested by the studies and are 

consistent with the limits set in Method 8270. lrganox 1300, Tofranil, Butazolidine, 

and Tinuvin-328 showed the greatest variances in the studies, but the maximuM standard 

deviation (S=l6 µg, normalized to "100 µg" spike, for Irganox 1300 in soil) and maxi

mum RSD (46% for the same compound) was still well within limits set for most analy

tes in 8270 Table 6. Most Sand RSD values for the indicators were less than 1/3 of 

those for Irganox 1300. 

We believe the limits suggested are reasonable and conservative, and should be 

obtainable with undiluted extracts of sample matrix. In evaluating sample results, 

the typical recoveries seen should be taken into account. Further studies may be 

undertaken at client request. 
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ITAS-KNOXVILLE DETECTION LIMIT STUDY FOR CIBA-GEIGY 
FINGERPRINT COMPOUNDS 

(continued) 

The di- and tri- chlorinated dioxins and furans will be analyzed based on SW-846 

Method 8280 with an exception in extraction methodology. The proposed approach for 

extraction will follow the method with no sample column cleanups. The extraction 

cleanups described in Method 8280 are designed for tetra- thru octa- dioxins and 

furans and could result in lowered recoveries for the di- and tri- isomers. 

The proposed PQL's, based on Method 8280, are as follows: 

Compound 

DCDD 
TrCDD 
DCDF 
TrCDF 

Water {µg/l) 

5.0 
5.0 
5.0 
5.0 

PQL 
Soil {µ9/9) 

2.0 
2.0 
2.0 
2.0 
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rn INTERNATIONAL 
TECHNOLOGY 
CORPORATION 

Attn: 

Job Number: 

ANALYTICAL 
SERVICES 

CERTIFICATE OF ANALYSIS 

This is the Certificate of Analysis for the following samples: 

Client Project ID: 
Date Received by Lab: 
Number of Samples: 
Sample Type: 

I. Introduction 

P .o. Number: 

On _______ , ____________________ arrived at the ITAS-
Knoxvi l le, Tennessee laboratory from • The l i st of ana ly-:-t-:-i-ca...,l,_..,.t_e_s~t s_p_e_r.,..f-or_me_d:-,-a-s -w-e-=1-=-1-a-s -d-:--a~t-e-o"""f __ _ --,-..,.-----.--receipt and analysis, can be found in the attached report. 

II. Analytical Results/Methodology 

The analytical results for this report are presented by analytical test. Each set of 
data will include sample identification information and the analytical results. 
Please note that all data ______ .....,. __ ..,_are blank corrected, i.e., if any compound 
is found in the corresponding laboratory blank, it is subtracted from the analytical_ 
result before it is reported • 

Note: At this point, methodology wi 11_ be discussed for each Appendix IX parameter 
and the fingerprint compounds. 

III. Quality Control 

This section of the report will contain a more detailed narrative for all Appendix IX 
· parameters and the fingerprint compounds. The narrative should discuss the overall 
analysis results, any problems encountered, how the ·problems were resolved and asso
ciated QC results. 

American Counc:! ,::.: ::·. ::ep"?ndent Laboratories 
International Association c, ,·: ::::e,nmental Testing Laboratories 

American Associat!c~. :,~: : . .-:ibaratory Accreditation 

IT Analytical Services, 5815 Middlebrook Pike, Knoxville, TN 37921 
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COVER PAGE - INORGANIC ANALYSES DATA PACKAGE 

Lab Name: 

Lab Code: case No.: 

SOW No.: 

EPA Sample No. 

·Were ICP interelement corrections applied? 

Were ICP background corrections applied? 

Contract: 

SAS No.: 

Lab Sample ID. 

If yes-were raw data generated before 
application of background corrections? 

Comments: 

SDG No.: 

Yes/?~o 

Yes/N-o 

Yes/No 

Release of the data contained in this hardcopy data package and in the 
computer-readable data submitted on floppy diskette has been authorized by 
the Laboratory Manager or the Manager's designee, as verified by the 
following signature. 

Lab Manager: 

Date: 

ONE - 19 Revision I 
December 1987 
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1 EPA SAMPLE NO. 
INORGANIC ANALYSIS DATA SHEET 

Lab Name: Contract: 

Lab Code: ·case No.: SAS No.: SDG No.: 

Matrix (soil/water): 

Level (low/med): 

% Solids: 

Lab Sample ID: 

Date Received: 

concentration Units (ug/L or mg/kg dry weight): 

I 
CAS No. Analyte I Concentration 

I 
7429-90-5 Aluminum I 
7440-36~0 Antimony-I 
7440-38-2 Arsenic-, 
7440-39-3 Barium-, 
7440-41-7 Berylliwiil 
7440-43-9 Cadmium_! 
7440-70-2 Calcium I 
7440-47-3 Chromium 
7440-48-4 Cobalt_ 
7440-50-8 Copper_ 
7439-89-6 Iron 
7439-92-1 Lead 
7439-95-4 Magnesium 
7439-96-5 Manganese 
7439-97-6 Mercury 
7440-02-0 !Nickel -
7440-09-7 IPotassiiii 
7782-49-2 !Selenium 
7440-22-4 !Silver_: 
7440-23-5 !Sodium 
7440-28-0 I Thallium_ 
7440-62-2 !Vanadium 

17440-66-6 IZinc -
I 1cyari1de_ 
I J!:1!:!D- ~i -s I :nn 

Color Before: Clarity Before: 

Color After: Clarity After: 

Comments: 

ONE - 20 
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Texture: 

Artifacts: 

Revision I 
December 1987 
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2A 
INITIAL AND CONTINUING CALIBRATION VERIFICATION 

Lab Name: Contract:. -----
Lab Code: Case No.: SAS No.: SOG No.: 

Initial Calibration Source: 

Continuing Calibration Source: 

Concentration Units: ug/L 

I 
I Initial Calibration 

Analyte I · True Found IR(l) True 
Continuing Calibration 

Found IR ( 1) Found %R(l) 

.,,...,,.-...---'---- ----- --- ---- ----- --- -----,-- ---Aluminum I Antimony:,---- __________________________ _ 
Arsenic_.! ______________________________ _ 

Barium I 
Beryllium----
Cadmium ----
Calcium- ---
Chromium ----
Cobalt - ----
Copper --- ____ _ 
Iron ---
Lead _____________________________ _ 

!Magnesium ----Manganese ______________________________ _ 
Mercury 
Nickel -
Potassium----
Selenium ---- • 
Silver - --- ,----
Sodium-- ----, ---
Thallium I ----
Vanadium - I ----Zinc~--' I ___________ _ 
Cyanide I I ___________ _ 
Tio -I I ___________ _ 

(1) Control Limits: Mercury 80-120; Other Metals 90-110: Cyanide 85-115 

ONE - 21 Revision 1 
December 1987 
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2B 
CRDL STANDARD FOR AA AND ICP 

Lab Name: Contract: 

Lab Code: case No.: SAS No.: SDG No.: 

AA CRDL Standard Source: 

ICP CRDL Standard Source: 

Concentration Units: ug/L 

I 
I 
I 

Analyte I 

CRDL Standard for AA 

True Found IR 

~-~--'---- ----- ---Aluminum I 
Anti:mony-,----
Arsenic -~ ----
Barium-, --
Berylliumf ----Cadmium I 
Calcium-,----
Chromiumf ----
Cobalt -, --
Copper-, 
Iron -,---- ----Lead_~_I ____ _______ _ 
Magnesium I ----.\ Manganese I ___________ _ 

!Mercury I 
!Nickel-,----
tPotassiuml ---- --!Selenium I 
!Silver -,----
ISodium-f ----
IThalliwii""f --
!Vanadium-I 
I Zinc -,---- _______ _ 
ITio I ___________ _ 

True 

ONE - 22 

CRDL.Sta~dard for ICP 
Initial Final 

Found IR Found IR 

Revision 1 
December 1987 
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Lab Name: 

Lab Code: Case No.: 

3 
BLANKS 

Preparation Blank Matrix (soil/water): 

Contract: 

SAS No.: 

Preparation Blank Concentration Units (ug/L or mg/kg): 

I I I 
I I Initial I 
I I Calib. I continuing Calibration 
I I Blank I Blank (ug/L) 
IAnalyte I (ug/L) Cl l C 2 C 3 

I I .... I 
1:1 1:1 IAlwunum_-t _I 

!Antimony I _I l_l '-' Arsenic-, _I I_I '-' Barium-, _I '-' '-' Beryllium _I '-' ,_, 
Cadmium -' 

,_, ,_, 
Calcium- _I l_l I_I 
Chromium -' I_I l_l 
Cobalt _I I_I l_l 
Copper- _I I_I I_I 
Iron _I I_I I_I 
Lead _I I_I I_I 
Magnesium _I I_I I_I 
Manganese I_I ,_, I_I 
Mercury I_I I_I I_I 
Nickel - l_l '-' . I_I". 

I Potassium I I_I I_I I_I 
!Selenium I I_I '-' I_I 
!Silver -, I_I I_I I_I 
!Sodium-I l_l I_I '-' IThalliwnl '-' I_I I_I 
1vanadium:1 I_I I_I I_I 
!Zinc I I_I I_I I_I 
1cyanide_l I_I I_I I_I 
ITu~ I I_I I_I I_I 

ONE - 23 
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Cl 
_I 

I_I 
I_I 
l_l 
I_I 

'-' ,_, 
'-' I_I 
I_I 
I_I 
I_ 
I_ 
I_ 
I_ 
I_ 
I_ 
I_ 

'-I_ 
I_ 
I _ 
I_ 

'-I_ 
I_ 

SOG No.: 

I I 
I I 

Prepa- I I 
ration I I 
Blank Cl Ml 

_I _I 
L .. 1 _I 
_I _I 
_I 
_I 

-' _I 

-' -' _I 
-
-

C 
I ,= 
I -I -I -I -I -I -
I -I -
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4 
ICP INTERFERENCE CHECK SAMPLE 

Lab Name: contract: 

Lab Code: case No: SAS No.: 

ICP ID Number: ICS Source: 

Concentration Units: ug/L 

Initial Found True 
Sol. Sol. Sol. Sol. Sol. 

Analyte A AB 

Alum.1.num 
Antimony: 
Arsenic ---
Barium - ---

A AB IR 

Berylliuiii ----
Cadmium -----
Calcium- ---

~ 

Chromium- ----

SDG No.: 

Final. Found 
Sol. 

AB %R 

Cobalt - -----
Copper-- ---
Iron, -
Lead· --- ---Magnes.1.um 

!Manganese !Mercury ______________________________ _ 

!Nickel 
IPotassiwii ---!Selenium 
!Silver -
!Sodium------
!Thallium ---
!Vanadium- ----
I Zinc - -----
l"T\a 

ONE - 24 

---

Revision· 1 
December 1987 



.1 ., 
I ,, 
.I 
I 

.,,, 

I 

' I 
) ,, 

-I; 
J, 
t 
:1· 

1. 
11· 

,:_:-.~ 

I 

SA 
SPIKE SAMPLE RECOVERY 

Lab Name: contract: 

Lab Code: case No.: SAS No.: 

Matrix {soil/water): 

I 
I 

EPA SAMPLE NO. 

I ______ _ 

SDG No.: 

Level (low/med): 

concentration Units (ug/L or mg/kg dry weight): 

I I I .1 I I 
I I Control I I I I 
I I Limit Spiked Sample I Sample I Spike I I 
IAnalyte I %R Result (SSR) Cl Result {SR) Cl.Added (SA)I IR IQ MI 
1 ____ 1 ___ ------ _I _______ I _________ I __ · I 
IAluminum_l LI I_I I __ I 
IAntimony_l I_I I_I I __ I 
Arsenic_t · I_I I_I I __ I 
Barium-,--1 I_I I_I I __ I 
Beryllium! I_I I_I L _I 
cadmium_! I_I I_I I __ I 
calcium_! I_I l"_I __ I 
Chromium_! l_l I_I _l_l 
cobalt_! I_I I_I _I_I 
Copper_! I_I I_I _l_l 
Iron __ l I_I I_I _;.I_I 
Lead_,.---1 LI I_I _l_l 
Magnesium I I_I I_I _I_ 
Manganese I I_I I_I _I_ 
Mercury_! I_I I_I _I_ 
INickel_l I_I l_l _I_ 
I Potassium I I_I I_I _I_ 
ISelenium;...I I_I I_I _I_ 
ISilver_l I_I I_I _I_ 
ISodium_l I_I I_I _I_ 
!Thallium_! I_I I_I _I_ 
tVanadium_l I_I I_I _I_ 
I Zinc. I I_I I_I _I_ 
1cyanide_l I_I I_I _I_ 
I T,o I I_I I_I I 

Comments: 

ONE - 25 Revision 1 
December 1987 
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SB EPA SAMPLE NO. 
POST DIGEST SPIKE SAMPLE RECOVERY 

Lab Name: contract: 

Lab Code: case No.: SAS No.: SDG No.: 

Matrix (soil/water): Level (low/medj: 

Concentration Units: ug/L 

I I I I I I I 
I I control - I I I I I 
I . I Limit Spiked Sample I Sample I Spike I I I I 
IAnalyte I IR Result (SSR) Cl Result (SR) Cl Added (SA) IR IQI MI 
I __,,...___,,...__I ___________ I _______ I...,..... ________ I_ I_ I 
IAluminum_l I_I I_I I_I_I 
IAntimony_l I_I I_I I_I_I 
Arsenic_ I_I I_I I_I_I 
Barium_ I_I L..I I_I_I 
Beryllium I_I I_I I_I_I 
cadmium_ I_I I_I I_I_I 
Calcium_ I_I I_I _I_I 
Chromium_ I_I I_I _I_I 
Cobalt_ I_I I_I ;...I_I 
copper_ I_I I_I _I_I 
Iron I_I I_I _I_I 
Lead I_I I_I _I_I. 
Magnesium I_I I_I _I_I 
Manganese I_I I_I _I_I 
Mercury_ I_I I_I _I_I 
Nickel_ I_I I_I _I_I 
Potassium I_I I_I _I_I 

I Selenium_ I_I I_I _I_I 
I Silver_ I_I I_I _I_I-
ISodium.:__ I_I I_I _I_I 
I Thallium_ I_I I_I _I_I 
I Vanadium_ I_I I_I _I_I 
I Zinc . I_I I_I _I._I 
I Cyanide_ I_I I_I _I_I 
I no I I_I I_I _I_I 

Comments: 
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Lab Name: 

Lab Code: case No.: 

Matrix (soil/water): 

I Solids for Sample: 

6 
DUPLICATES 

Contract: 

SAS No.: 

EPA SAMPLE NO. 

SDG No.: 

Level (low/med): 

I Solids for Duplicate: 

Concentration Units (ug/L or mg/kg dry weight): 

I I 
I I control 
I Analyte I Limit 

'----'----IAlwu.num I 
IAntimony-,----
Arsenic -, 
Barium-,----
Beryllium! ___ _ 
Cadmium I 
Calcium-,----
Chromiuml 
Cobalt -,----
Copper-I 
Iron -,----
Lead__,,__I ___ _ 
Magnesium I ___ _ 
Manganese I ___ _ 
Mercury_! ___ _ 

!Nickel I IPotassiwiil ___ _ 
!Selenium I ___ _ 
!Silver -, 
ISodium-,----
IThalliwii"'"I 
1vanadium-,----
IZinc -, 
!cyanide ,----
1:0o -, ___ _ 

I I I 
I I 

Sample (S) Cl Duplicate (D) Cl .RP_D 
I I 

QI MI 

-------' ------ -' ------'-' ------'-' ------'-' ------'-' ------'-' ------'-' ------'-' ------'-' ------'-' ------'-' ------'-' ------'-' ------'-' ------ -' ------ _I ------ _I ------_I------ _I ------ -' -------' ------ -' ------ -' ------ -' -------' ------ -' -------' _______ I _______ I 

------_I------ _I ------_I------ _I ------_I------ _I ------ _II _______ I 

-------''-------' ------'-"------'-' ______ 1_11 ______ 1_1 

------'-"------'-' ------'-"------'-' ______ I_II ______ I_I 
______ I_II ______ I_I 

ONE - 27 

-'-' -'-' -'-' -'-' -'-' ;_I_I 

-'-' _,_,. 
~'-' -'-' _I_I. 
_I_I 

-'-' _I_I 
_I_I 
_I_I 
_I_I 
_I_I 
_I_I 
_I_I 
_.I_I 
_I_I 
_I_I 
_I_I 

I_I_I 
I_I_I 
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7 
LABORATORY CONTROL SAMPLE 

Lab Name: Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 

Solid LCS Source: 

Aqueous LCS Source: 

I i 
I Aqueous (ug/L) Solid . (mg/kg) 
I Analyte True Found IR True Found c Limits IR 1-e-__ ,__I ___________________ _ 
IAluminum_l 1:1 ___________ _ 
IAntimony_l I_I ___________ _ 
!Arsenic I 1 · I 
!Barium - - 1:,---- _______ _ 
!Beryllium I_I ___________ _ 
!Cadmium_ I_I ___________ _ 
Calcium_ I_I ___________ _ 
Chromium_ I_I ___________ _ 
Cobalt__ I_I ___________ _ 
Copper__ I_I ___________ _ 
Iron___ I_I ___________ _ 
Lead I_I ___________ _ 
Magnesium I_I ___________ _ 
Manganese I_I ___________ _ 
Mercury_ I_I ___________ _ 
Nickel_ I_I ___________ _ 
Potassium I_I ___________ _ 

!Selenium_ I_I _________ ---
!Silver_ I_I ___________ _ 
I Sodium_ I_I I 
I Thallium_ I_I I 
!Vanadium_ I_I I 

·- !Zinc I_I I 
I Cyanide_ I_I I 
I Teo I_I · 1 
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8 
STANDARD ADDITION RESULTS 

Lab Name: __________ _ Contract: ___ _ 

Lab Code: ---

I I 
EPA I I 

Sample I I I 0 ADD 
No. IAnlDill ABS 

I_I_I 
I_I_ 
I_I_ 

-'-_I_ 
_I_ 

-'-_::_I_ 
_I_ _,_. 
_I_ 
_I_ 

-'--'--'-' -'-' '-'-' '-'-' I_I_I 
I_I_I 

'-'-' I_I_I 

'-'-' I_I_I 
I_I_I 
,_1_1 

Case No.: __ SAS No.: __ _ 

concentration Units: ug/L 

I 
I 
I 1 ADD 2 ADD 3 ADD 
ICON ABS CON ABS CON ABS 

=, =1 =I 

-' -' -' _I _I -' _I _I -' -' -' _I 

-' -' -' -' -' -' _I I_I -' _I I_I _-_1 

-' '-' _I 

-' I_I _I 

-' I_I -' -' '-' -' -' '-' -' -' '-' -' ,_, '-' __:_1 

'-' '-' -' I_I I_I _I 

'-' I_I _I 

'-' '-' -' '-' '-' -' '-' I_I _I 
I_I I_I -' '-' '-' _I 

'-' '-' -' 

ONE - 29 

SDG No.: --

I I 
I I 

Final I I 
Cone. r IQI 

I_I 
I_I 
I_I 
I_I 

'-' I_I 
I_I 
_I 
_I 
_I 

-' _I 
_I 
_I 

. -' 
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9 EPA SAMPLE NO. 
ICP SERIAL DILUTIONS 

Lab Name: Contract: ____ _ 

Lab Code: Case No.: __ SAS No.: __ _ SOG No.: ---
Matrix (soil/water): __ _ Level (low/med): ---

I 
I 

Analyte I 

~-.....-- ' Alwu.num I 
Antimony-I 
Arsenic-, 
Barium-, 
Beryllium! 
Cadmium I 
calcium I 
Chromium I 
Cobalt -, 
Copper-I 
Iron._-:_-::1 
Lead___,_ I 
Magnesium I 
Manganese I 
Mercury I 

!Nickel-, 
IPotassiuml 
!Selenium I 
!Silver -, 
!Sodium-I 
IThalli~I 
I Vanadium-I 
IZinc -, 
IT\a I 

Concentration Units: ug/L 

I 
Initial Sample I 

Result (I) Cl 
------ _I 
------ _I 
------ _I 
------ _I 
------ _I 
------ _I 
------ _I 
------ _I 
------ _I 
------ _I 
------ _I 
------ _I ______ .1 I ______ ,-, 
______ 1:1 
______ I -I ______ ,:, 
______ I_I 
______ I_I 
______ I_I 
______ I_I 
______ I_I 
______ l_l 
______ I_I 

------'-' 

Serial 
Dilution 

Result (S) 

I I I I 
I Differ- I I 

Cl ence QI MI _______ I ____ I_I 
______ I_I ___ _I_I 
______ I_I _.__ _I_I 
______ I_I ___ _I_I 
______ I_I ___ _I_I 
______ I_I ____ I_I 

------'-' --- _,_, ______ I_I ___ _I_I 
______ I_I ____ I_I 

------ -' --- -'-' _______ I ____ I_I 
_______ I ___ ...:,I_I 
_______ I ___ I_I_I 
_______ I ___ I_I_I 
_______ I ___ I_I_I 
_______ I ___ I_I_I 

------ _I --- I_I_I _______ I ___ I_I_I 
_______ I ___ I_I_I 
_______ I ______ I_I _I 
_______ I ___ I_I_I 
_______ I ___ I_I_I 
_______ I ___ I_I_I 
_______ I ______ I_I_I 
_______ I ___ I_I_I 
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Lab Name: 

Lab Code: 

I 
I 
I EPA 
Sample No. 

10 
HOLDING TIMES 

case No.: 

I 
I 
I Date I 

. Matrix Received 

Contract: 

SAS .No.: 

Mercury Mercury 
Prep Holding 
Date Time 

I ----,---
----'-------'-------'---____ I __ _ 

----'-------'-------'------,, 
_____ I ____ ---- ----'-------'----

ONE - 31 

SDG No.: 

cyanide 
Prep 
Date 

I 
cyanide! 
Holding! 

Time I ________ I 
________ I 
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December 1987 



11 
INSTRUMENT DETECTION LIMITS (QUARTERLY) 

Lab Name: 

Lab Code: Case No.: 

ICP ID Number: 

Flame AA Io· Number: 

1 Furnace AA ID Number: 

I 
I 
I 
'I, 
I 
I 
1, 

I 
I 
.I ,, 

Comments: 

I I 
I I Wave- I I 
I I length I Back- I 
fAnalyte . I (nm) fgroundf 
I I 
Aluminum I 
Antimony-I 
Arsenic-, 
Barium-, 
Berylliiiiiil 
Cadmium I 
Calcium-I 
Chromium_! 
Cobalt_l 
Copper I 
Iron I 
Lead I 
Magnes.1.umf 
Manganesef 
Mercury_! 
Nickel I 
Potassium I 
Selenium_! 
Silver I 
Sodium-I 
Thalliwnl 
Vanadium:t 
Zinc I 
-no I 

Contract: 

SAS No.: 

Date: 

CRDL IDL 
(ug/L) (ug/L) 

200 
60 
10 

200 
5 
5 

5000 
10 
so 
25 

100 
5 

5000 
15 

0.2 
40 

5000 
5 

10 
5000 

10 
so 
2Q 

I ONE - 32 

-1· 

I 

I . I 
I ! I 
I I 
I M I 
I_I 

-' -' -' -' -' -' -' -' _I 
_I _, 
_I 
_I 
_I 
_I 

-' -' _I 

-' _I 
_I 

-' _I 
_I 

SDG No.: 
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, 12A 
ICP INTERELEMENT CORRECTION FACTORS (QUARTERLY) 

Lab Name: Contract: 

Lab Code: Case No.: SAS No.: SDG No.: 

ICP ID Number: Date: 

I I I 
I I Wave- I. Interelement Correction Factors for: 
I I length 
I Analyte I (nm) 

'------' IAlwninum ,----
IAntimony:1 ___ _ 
Arsenic 
Barium -
Beryllliii ----
Cadmium~ 
Calcium
Chromium ---
Cobalt -
Copper------
Iron -
Lead ----
Magnesium ___ _ 
Manganese ----Mercury 

!Nickel -
IPotassiuiii ----
!Selenium 
!Silver -
!Sodium------
IThalliuin" 
!Vanadium-----
IZinc -, ----IT\o I ___ _ 

Comments: 

Al Ca Fe Mg 

---------------'-----'---------- ----- ----- ------'---------- ----- ----- ------'---------- ----- ----- ------'---------- ----- ----- -----'---------- ----- ----- -----'---------- ----- ----- -----'-~---
' ------- -----,-----

----- ----- -----'----- ---------- ----- -----'----- ---------- ----- -----'----- -----
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12B 
ICP .INTERELEMENT CORRECTION FACTORS (QUARTERLY) 

Lab Name: 

Lab Code: 

ICP ID Number: 

I I 
I I 
I I 
IAnalyte I 

Wave
length 

(run) 
l__,,._..-__ I ___ _ 
IAlwninwn I IAntimony:t ___ _ 
Arsenic I 
Bariwn -,----
Berylliwnt 
Cadmiwn ~----
Calcium~! Chromium I ___ _ 
Cobalt -, 
Copper ,----
Iron ___ l ___ _ 
Lead_..-_l ___ _ 
Hagnesiwnt ___ _ 
Manganese I ----!Mercury I 
!Nickel-,----
IPotass'Iumt ----ISeleniwn I 
!Silver -,---
ISodium--1 
I Thallium I ___ _ 
IVanadiwn-1 
fZinc -,----
I Tso 1 ___ _ 

comments: 

contract: 

Case No.: SAS No.: SDG No.: 

Date: 

Interelement Correction Factors for: 

,-

ONE - 34 Revision 1 -
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Lab Name: 

Lab Code: 

ICP ID Number: 

comments: 

13 
ICP LINEAR RANGES (QUARTERLY) 

Contract: 

case No.: SAS No.: 

Date: 

I I I 
I I Integ. I I 
I I Time I Concentration I I 
I Analyte I (Sec.) I (ug/L) I M I 

'--~-'----'------'-' IAluminum_l I ______ I_I 
I_Antimony_l I ______ I_I 
Arsenic_! I ______ I_I 
Bariumlwiil I ______ I_I 
Beryll uml I_I 
cadmium_! I_I 
Calcium_! I_I 
Chromium I I I· 
Cobalt~I l=I 
Copper_! I_I 
Iron: __ I I_I 
Lead __ l I_I 
Magnesium I I_I 
Manganese I I _I 
Mercury I I _I 

INicke1,=1 I_I 
IPotass1um1 I_I 
!Selenium I I_I 
ISilver~I I_I 
!Sodium I I_I 
IThallium_l I_I 
1vanadium_l I_I 
IZinc . I I_I 
I ____ I I_I 

ONE - 35 

SDG No.: 

Revision I 
December 1987 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·I 
I 

1A EPA SAMPLE NO. 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Contract: ---- ------
Lab Code: case No.: SAS No.: SDG No.: 

Matrix: (soil/water) __ _ Lab Sample ID: 

Sample wt/vol: ___ (g/mL) __ Lab File ID: 

Level: (low/med) Date Received: 

% Moisture: not dee. Date Analyzed: ---
Column: (pack/cap) Dilution Factor: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) ___ _ Q 

I 
I 74-87-3---------Chloromethane --------' 74-83-9---------Bromomethane 1. 75-01-4---------Vinyl ~hlori_d_e _______ __________ _ 
t 75-00-3--~---~--chloroethane _________________ _ 
I 75-09-2---------Hethylene Chloride ______________ _ 
I 67-64-1---------Acetone 
I 75-15-o---------carbon ~D~i-s-u~l-f~i-d_e _____ _ -------75-35-4---------1,l-Dichloroethene -----75-34-3---------1,l-Dichloroethane -----540 - 59 - o - - - - - - - - l, 2 - Di ch lo roe then e (total) __________ _ 

67-66-3---------Chloroform ----,-.,,.....------107-06-2--------l, 2-Dichloroethane -----78-93-3---------2-Butanone ,,...,,..--.....------11 - s s - 6 - - - - - - - - - 1, 1, 1 -Tri ch lo roe thane ----56-23-5---------carbon Tetrachloride ----108-05-4--------Vinyl Acetate 
75-27-4---------Bromodichloro_m_e..,..th.,,.....a_n_e ___ _ -------78-87-5----------1, 2-Dichloropropane -----10061·01-S------cis-l,3-0ichloropropene _____________ _ 
79-01-6---------Trichloroethene 
124~4s-1--------Dibromochlorome_th_a_n_e ___ _ 
79-00-s---------l,1,2-Trichloroethane ---- -------
71-43-2---------Benzene 
10061-02-6------trans-1-,..,..3--"""D.,.1-c,,,..h~l-o_r_o_p_r_o_p_e_n_e::: _________ _ 
75-25-2---------Bromoform __________ t _______ __ _ 
1os~10-1--------4-Hethyl-2-Pehtanone ____ t _________ _ 
591-78-6--------2-Hexanone_....,.. _______ I _________ _ 
127-18-4--------Tetrachloroethene ______ l _________ _ 
79-34-5---------1,1,2,2-Tetrachloroethane_t ______ _ 
108-88-3--------Toluene · I _________ _ 
108-90-7--------Chlorobenzene ________ l ______ _ 
100-41-4--· ·-----Ethylbenzene ________ l _________ _ 
l00-42-S--------styrene __ ~--------'-------1330-20-7-------Xylene (total) _______ I ______ _ 

. '-------
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1X 

I ORGANICS ANALYSIS DATA SHEET 

tb Names ITAS-KNOXVILLE Contract:. _____ _ 

Lab Code: ITSTU Case No.i SAS No.:____ SDG No.: 

.,trix: (soil/water) SOIL Lab Sample ID: 

wmple 

level: 

wt/vol: 

(low/med) 

1.0 (g/mL) G __ Lab File ID:. 

Date Received: LOW 

·1 Moisture: not. dee. dee. Date Extracted: 

Extraction: (SepF/Cont/Sonc) Date ·Analyzed• 

SAMPLE NC. 

.f Cleanup: (YIN) M...__ pH: Dilution Fact.or: =1~.o ____ _ 

CONCENTRATION UNITS: I CAS NO. COMPOUND (ug/L or ug/Kg) UG/KG Q 

I 
·1 
I 
I 
I 
I 
I 
I 
I 
-I 
I 
I 

I 
75-05-B---------Acetonit.rile _________ l 
107-02-e~-------Acrolein ___________ l 
107-13-1--------Acrylonitrile _________ l 
126-99-8--------Chloroprene __________ l. 
107-05-1--------3-Chloro-1-propene ______ t 
96-12-8---------1,2..;Dibromo-3-chloropropane_l 
106-93-4--------1,2-Dibromoethane ______ l 
74-95-3---------Dibromomet.hane ________ l 
110-57-6--------t.rans-1,4-Dichloro-2-butene_l 
75-71-B---------Dichlorodifluoromethane ___ l 
123-91-1-----~--1,4-Dioxane _________ _ 
107-12-0--------Et.hyl cyanide __ '-------
97-63-2---------Ethyl methacrylate _____ _ 
74-88-4-~-------Iodomethane ----------78-83-1---------lsobutyl alcohol _______ ! 
126-98-7--------Methac ry 1 on i tr i 1 e · 1 
80-62-6---------Methyl mathacrylate _____ l 
i10 86 1 . P•tr=idi"• I 
630-20-6--------1,1,1,2-Tetrachloroethane __ l 
75-69-4---------Trichlorofluoromethane ____ l 
96-1~-4-----~---1,2,3-Trichloropropana ____ l 

FORM I X-1 

5000 u 
50 u 
50 u 
25 u 
25 u 
50 u 
25 u 
50 u 

500 u 
1000 u 

25000 u 
500 u 

50 u 
25 u 

15000 u 
50 u 
50 u 

25000 IU 
25 :u 
50 :u 
25 :u 
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lB EPA SAMPLE NO. 
SEMIVOIATILE ORGANICS ANALYSIS DATA SHEET 

Lab Name: Contract: ------------- ------
Lab Code: Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) --- Lab Sample ID: 

Sample wt/vol: ___ (g/mL) __ Lab File ID: 

Level: (low/med) Date Received: 

I Moisture: not dee. dee. Date Extracted: --- ---
Extraction: (SepF/Cont/Sonc) Date Analyzed: 

GPC Cleanup: (Y/N)_ pH: __ Dilution Factor: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) Q 

I 
108-95-2--------Phenol-=--=----,-..-~--,-..----'------- __ _ 
lll-44-4--------bis(2-Chloroethyl)ether ___ l _________ _ 
95-57-8---------2-chlorophenol ·I -------541-73-1--------l,3-Dichlorobenzene _____ l _________ _ 
106-46-7--------1,4-Dichlorobenzene _____ l _________ _ 
100-51-6--------Benzyl alcohol _______ ! _________ _ 
95-50-1---------1,2-oichlorobenzene _____ l _________ _ 
95-48-7---------2-Methylphenol ________ l _________ _ 
1oa-60-1--------bis(2-chloroisopropyl)ether I 
106-44-5--------4-Methylphenol -,------ ---621-64-7--------N-Nitroso-di-n-propylamine I 
67-72-1---------Hexachloroethane - -------
98-95-3---------Nitrobenzene ---
78-59-1---------Isophorone _________ _________ _ 
88-75-s~--------2-Nitrophenol ,---------105-67-9--------2, 4-Dimethylphenol 
65-85-o---------Benzoic acid ----- -------lll-91-l--------bis(2-Chloroethoxy)methane __________ _ 
120-83-2--------2,4-Dichlorophenol ______________ _ 
120-s2-1--------l,2,4-Trichlorobenzene ---91-20-3~--------Naphthalene.,,....,. _________________ _ 
106-4 r:..a,_--------4-Chloroaniline 
87-68•3---------Hexachlorobutad~i-e_n_e ____ _ -------59-50-7---------4-Chloro-3-methylphenol ____________ _ 
91-57-6---------2-Methylnaphthalene ___ _ 
77-47-4---------Hexachlorocyclopentadiene __ l _________ _ 
88-06-2---------2,4,6-Trichlorophenol I -------95-95-4---------2,4,S-Trichlorophenol ____ l _________ _ 
91-58-7----------2-Chloronaphthalene _____ l _________ _ 
88-74-4---------2-Nitroaniline _______ l _________ _ 
131-11-3--------Dimethylphthalate ___ ..,.... __ I _________ _ 
208-96-8--------Acenaphthylene _________ l _________ _ 
606-20-2--------2,6-Dinitrotoluene _____ l _________ _ 

. '-------
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....... 
SEMIVOLATILE ORGANICS ANAL'iSIS DATA SHEET 

EPA SAM?LE NO . 

1- Lab Name: ___________ _ Contract: -----I Lab Code: Case No.: SAS No.: --- SOG No.: 

I 
I 
I 

Matrix: (soil/water) __ _ Lab Sample-ID: 

Sample wt/vol: ___ (g/mL)_ Lab File ID: 

Level: (low/med) Date Received: 

I Moisture: not dee. dee. Data Extracted: --- --- -----
Extraction: (SepF/Cont/Sonc) Data Analyzed.: 

GPC Cleanup: (Y/N)_ pH:_ Dilution·Factor: 

11 
I 
-1 
I 
I 
I 
.I 
I 
I 
·I 
I. 
I 
I 
I 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) __ _ Q 

I I I 
99-09-2---------3-Nitroaniline _______ l ______ l __ l 
83-32-9--------~Acenaphthene _ - I I I 
s1-2a-s---------2, 4-Dinitrophenol ______ l I I 
100-02-1--------4-Nitrophenol _______ l I I 
132-64-9----~---Dibenzofuran ________ l I I 
121-14-2--------2,4-Dinitrotoluena _____ l I I 
84-66-2---------Diethylphthalate~~~-:----1 I I 
7005-72-3-------4-Chlorophanyl-phenylether....,;I I I 
86-73-7---------Fluoren•_..,,...,. ________ I I 
100-01-6--------4-Nitroanillna ______ ~I I 
534-52-1--------4,6-Dinitro-2-methylphenol_l I 
86-30-6---------N-Nitrosodiphenylamina (l)_I _______ _ 
101-ss-3--------4-Bromophenyl-phenylether_f _______ _ 
118-74-1--------Hexachlorobenzene 87-86-5---------Pentachlorophenol ______________ _ 
as-01-a---------Phenanthrene 
120-12-1--------Anthracene --------
84~74-2•--------oi-n-butyl_p_h-th-a~l-a~t-•----- _____ .._ ___ _ 
206-44-o--------Fluoranthene _________________ _ 
129-00-0--------Pyrene ___ ~-~----- _________ _ 
as-61-1------autylbenzylphthalata _____________ _ 
91-94-1-------3,3 1-Dichlorobenzidine ____________ _ 
56-55-3-------Banzo(a)anthracene _____ _________ _ 
218-01-9------Chry■en•.-...... ----~-=~-- _________ _ 

I 117-81-7-------bi■ (2-Ethylhaxyl)phthalata ________ _ 
I 117-84-o--------Di-n-octylphthalate ___________ _ 
I 205-99-2--------Banzo(b)fluoranthene _____________ _ 
I 201-oa-9--------senzo(k)tluoranthene ______________ _ 
I so-32-a---------Banzo(a)pyren•._..------ _________ _ 
I 193-39-s--------Indeno(l,2,3-cd)pyrene ____________ _ 
I 53-70-3---------Dibenz(a,h)anthracene __________ _ 
I 191-24-2--------Benzo(g,h,i)parylene _____________ _ 

'----------------------- ------ --(1) - Cannot ba separated from Diphanylamin• 

FORM I sv-2 1/87 Rev. 



I lX SAMPLE NO. 
ORGANICS ANALYSIS DATA SHEET 

'b Name: ITAS-KNOXVILLE Contract: BECHTEL 
SBLKl 

Lab Code: ITSTU Case No.: 35849 SAS No.: NA SDG No.: 021407 

ltrix: (soil/water) SOIL 
----

Lab Sample ID: BL0543 

· iample wt/vol: Lab File ID: BL0543 

level: (low/med) 

30.0 (g/mL) G 

LOW Date Received: 02L24L90 

l Moisture: not dee. dee. Date Extracted: 02L26L9o 

traction: (SepF/Cont/Sonc) SONC Date Analyzed: 02L27L9o 

I 
I 
I 
I 
I 
I 
I 
I_ 

I 
1--

1 
1· 

Cleanup: (Y/N) N pH: Dilution Factor: 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) UGLKG 

62-75-9---------N-Nitrosodimethylamine 
109-06-8--------2-Picoline~-~-.--.-----:======I 
10595-95-.6------N-Nitrosomethylethylamine I 
66-27-3---------Methyl methanesulfonate_==== 
55-18-5---------N-Nitrosodiethylamine, ----62-50-0-----~---Et~y~ methanesulfonate 
62-53-3---------Aniline ----
76-01-7---------Pentachloroethane ------108-39-4--------3-Methylphenol 
930-55-2--------N-Nitrosopyrro~l~i~a~i-n_e ____ _ 
98-86-2---------Acetophenone 
59-89-2---------N-Nitrosomorp __ h_o~l~i-n_e ____ _ 
95-53-4---------o-Toluidine 
100-75-4--------N-Nitrosopi_p_e_r~i~d~i_n_e ____ _ 
126-68-1--------o,o,o-Triethylphosphorot(l) 
87-65-0---------2,6-Dichlorophenol _____ _ 
1888-71-7-------Hexachloropropene 
122-09-8--------a,a7dimethflphene~t~h-y~l-~m---.-i_n_e=== 
924-16-3--------N-Nitrosodi-n-butylamine 
106-50-3--------p-Phenylenediamine ---
94-59-7---------Safrole 
95-94-3---------1,2,4,5--=T-e~t_r_a_c~h~l-o_r_o~b-e_n_z_e_n_e __ 
120-58-1--------Isosafrole_---..------=== 
130-15-4--------1,4-Naphthoquinone _____ _ 
, \o- e1o- \ "idiv\C. 

FORM I X-1 

330 
2300 

330 
330 
330 
330 

1700 
670 
330 
330 
330 
330 
330 
330 
330 
330 
670 
330 
670 

1700 
330 
330 
330 
330 

1.00 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Q 
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I lX SAMPLE NO. 
ORGANICS ANALYSIS DATA SHEET 

•-Name: ITAS-KNOXVILLE Contract: BECHTEL 
SBLKl 

Lab Code: ITSTU Case No.: 35849 SAS No.: NA SDG No.: 021407 

&rix: (soil/water) SOIL 
----

Lab Sample ID: BL0543 

Lab File ID: BL0543 l ple wt/vol: 

el: . ( low/med) 

30. 0 (g/mL) G 

LOW Date Received: 02L24L9o 

yoisture: not dee. dee. Date Extracted: 02L26L9o 

Eltraction: (SepF/Cont/Sonc) SONC Date Analyzed: 02L21L9o 

T 
I 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Cleanup: (Y/N) N pH: Dilution Factor: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) 

99-65-0---------m-Dinitrobenzene _______ l 
608-93-5--------Pentachlorobenzene ______ l. 
91-59-8--~------2-Naphthylamine _______ l 
134-32-7--------1-Naphthylamine _______ l 
58-90-2---------2,3,4,6-Tetrachlorophenol I 
99-55-8---------5-Nitro-o-toluidine ___ ====I 
122-39-4--------Diphenylamine-r-.---..------.----,,"=T"-I 
3689-24-5-------Tetraethyl dithiopyropho(2) I 
99-35-4---------sym-Trinitrobenzene ____ == 
62-44-2---------Phenacetin 
2303-16-4-------Diallate ----------
92-67-1---------4-Aminobiphenyl 
23950-58-5------Pronamide -------
82-68-8---------Pentachloronitrobenzene-
ee es 7 · Dinoseb ---
56-57-5---------4-Nitroquinoline~l-oxide 
91-80-5---------Methapyrilene ---
140-57-8--------Aramite 
60-11-7---------p-(Dime~t~h-y~l-a-m~i-n-o~)-a_z_o~b-e_n_z_e_n_e_ 
119-93-7--------3,3'-Dimethylbenzidine ___ -_-
53-96-3---------2-Acetflaminofluorene 
57-97-6---------7,12-Dimethylbenz(a)a-n~t-h-(=3~)-
70-30-4---------Hexachlorophene(4) ------56-49-5---------3-Methylcholanthrene -----

FORM I X-2 

UGLKG 

330 
670 

5700 
4000 

330 
670 
330 
330 
330 
330 
330 

1700 
1000 

670 
,10 
330 

36 
330 

1000 
-2700 

330 
670 

1700 
1000 

1.00 

Q 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
TT 
u 
J 
u 
u 
u 
u 
u 
u 
u 
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I 
I 
I 
I 
I 
I 
I 
-I 
I 
I 
I 
I 
I 
I 
I-· 
1· 
I 
I 
I 

(1) 
(2) 
(3) 
(4) 

lX 
ORGANICS ANALYSIS DATA SHEET 

COMMENTS 

0,0,0-Triethylphosphorothioate 
Tetraethyl dithiopyropnosphat• 
7,12-Dimethylbenz(a)anthracene 
Quantitation limit for Hexachlorophene in soil 
is ten times that listed. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1. 
I 
I 
I 
I 

lD 
PESTICIDE ORGANICS ANALYSIS DATA SHEET 

EPA SAMPLE NO. 

I 
.1 Lab Name: ___________ _ Contract: ----- _______ I 

Lab Code: Case No.: SAS No.: SOG No.: 

Matrix: (soil/water) .--- Lab Sample ID: 

Sample wt/vol: ___ (g/mL) __ Lab File ID: 

Level: (low/med). Date Received: 

I Moisture: not dee. dee. __ _ Date Extracted: --- -----
Extraction: (SepF/Cont/Sonc) Date Analyzed: 

GPC Cleanup: (Y/N)_ pH: __ Dilution Factor: 

CONCENTRATION UNITS: 
CAS NO. COMPOUND (ug/L or ug/Kg) __ _ Q 

319-84-6--------alpha-BHC _________________ _ 
319-85-7--------beta-BHC ----------· J 19 - 86 - 8 - - - - - --delta - B H C.....,,.,..........,,.-....... ---- ------ ---58-89-9---------gamma-BHC (L1ndane) ____________ _ 
76-44-8---------Heptachlor __________________ _ 
309-00-2--------Aldrin ·....,,.----T".,,.------1024-57-3-------Heptachlor epoxide_· ____________ _ 
959-98-8--------Endosulfan I 
60-57-1---------Dieldrin -------- ------72-55-9---------4-, 4.•·-DoE. _________ _ 
72-20-8---------Endrin ------
33213-65-9------Endosulfan II ---
72-54-8-------4,4'-DDD 
1031-07-8-------Endosulf-an_s_u_l_f_a_t_e ____ _ ------50-29-3---------4,41-DDT __________ _________ _ 
72-43-5---------Methoxychlor _________________ _ 
53494-70-5------Endrin Jeeeene a.~de. 
5103-71-9-------alpha-Chlordane ______________ _ 
5103-74-2-"'."--..;--gamma-Chlordane ______________ _ 
8001-35-2-------Toxaphene 
12674-11-2------Aroclor-1_0_1_6 _______ _ 
11104-28-2------Aroclor-1221 ------ ---11141-16-5------Aroclor-1232 
53469-21-9------Aroclor-1242 _______ _ 
12672-29-6------Aroclor-1248 ------
11097-69-1-----~Aroclor-1254 ---
11096-82-5------Aroclor-1260 --------

ONE - 38 Revision 1 
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I lX 
ORGANICS ANALYSIS DATA SHEET 

SAMPLE NO. 

lb Name: ITAS-KNOXVILLE contract: 

lb Code: 

Matrix: (soil/water) WATER 

Case No.: STAND SAS No.: SDG No.: 3134-0 

Lab sample ID: 

lmple wt/vol: (g/mL) M.k__ Lab File ID: 1999A 

Level.: { low/med) LOW 

IMoisture: not dee. dee . 

Date Received: 

Date Extracted: 

(SepF/Cont/Sonc) Date Analyzed: 10L23L84 . Wt~action: 

c!>c Cleanup: . (Y/N) N._ pH: Dilution Factor: 1 ~---

I 
I 
I 
I 
I 
I 
I 
1· 
I 
I 
I 
I,. 

I 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
{ug/L or ug/Kg) 

94-75-7--~------2,4~0 ___________ _ 
88-85-7---------Dinoseb -----------93 - 72 - l - - - - - - - - - 2, 4, 5 - T P __________ _ 
93-76-5----~----2,4,5-T __________ _ 

FORM I X-1 

10 
1 
2 
2 

u 
u 
u 
u 

Q 

1/87 Rev. 



lX SAMPLE NO. 
ORGANICS ANALYSIS DATA SHEET 

Name: ITAS-KNOXVILLE Contract: 

lb Code: Case No.: STAND SAS No.:____ SDG No.: 3134-0 

Matrix: (soil/water) WATER Lab Sample ID: 

lmple wt/vol: (g/mL) ML_ Lab File ID: 1999A 
="--"""'--'-"""----

Level: (low/med) =LO-"-'--W __ 

IMoisture: not dee~ dee. 

Date Received: 

Date Extracted: 

9traction: 

c!c Cleanup: . 

(SepF/Cont/Sonc) Date Analyzed: 10/23/84 

I 
I 
·1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

(Y/N) N....__ pH: Dilution Factor: 1 =----

. CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

60-51-5--~------Dimethoate ----------298-04-4--------Disulfoton ----------
52-85-7-------~-Famphur -----------56 - 38 - 2 - - - - - - - - - Par at hi on ----------298 - 00 - o - - - - - - - - Par at hi on, methyl _____ _ 
298-02-2--------Phorate -----------297 - 97 - 2. - - - - ~ - - -Thi on a z in ----------

FORM I X-1 

0.5 U 
2 U 
1 U 
0.5 U 
0.5 U 
2 U 
0.5 U 

Q 

1/87 Rev. 



lX SAMPLE NO. I 
1 
1t 

ORGANICS ANALYSIS DATA SHEET 

Name: ITAS-KNOXVILLE 

Code: Case No.: STAND 

Matrix: (soil/water) WATER 

Contract: 

SAS No.: SDG No.: 3134-0 

Lab Sample ID: 

lnple wt/vol: ___ (g/mL) ML._ Lab File ID: 1999A .=..;..~-=-=-----

I el: (low/med) 

oisture: not dee. 

LOW 

dee. 

Date Received: 

Date Extracted: 

Traction: (SepF/Cont/Sonc) 

GPC Cleanup:. (Y/N) N_ pH: 

Date Analyzed: 10/23/84 

Dilution Factor: 1 ----

I 
I 
I 
I 
I 
·1 
I 
I 
I 
I 
I 
I 
I 

CAS NO. COMPOUND 
CONCENTRATION UNITS: 
(ug/L or ug/Kg) 

143-50-0-~------Kepone ___________ _ 
510-15-6--------Chlorobenzilate -------
465-73-6--------Isodrin ------------

FORM I X-1 

0.05 U 
10 U 
10 U 

Q 

1/87 Rev. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

Lab Name: 

lE 
VOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Contract: ------------ -----

EPA SAMPLE NO. 

Lab Code: Case No.: SAS No.: SDG No.: 

Matrix: (soil/water) --- Lab Sample ID: 

sample wt/vol: ____ (g/mL) __ Lab File ID: 

Level: (low/med) Date Received: 

t Moisture: not dee. --- Date Analyzed: 

Column: . (pack/cap) Dilution Factor: 

CONCENTRATION UNITS: 
Number TICs found: (ug/L or ug/Kg) __ _ 

CAS NUMBER COMPOUND NAME EST. CONC. Q 

===========zm==== ===========================- =-===== =---=====--===== ===== 
1. ______ --------------
2. ---- ------ --
3. 4.------ --------------s. 
6.------
7. --------------:: ---- ------ --

10. --

11. ______ --------------
~~: ---- ------ --
14. ------15. ------16. 
17.------

18. -------------- ----19. 
20.------
21. --------------
22. ----
23. ------ --
24. 
25.------
26. --------------

~!: ---- ------ --
29. 
30.------

ONE - 39 Revhion I 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

lF EPA SAMPLE NO. 
SEHIVOLATILE ORGANICS ANALYSIS DATA SHEET 

TENTATIVELY IDENTIFIED COMPOUNDS 

Lab Name: ------------- Contract: _____ _ 

Lab Code: Case No.: SAS No.: SOG No.: 

Matrix: (soil/water)· --- Lab Sample ID: 

Sample wt/vol: ___ (g/mL) __ Lab File ID: 

Level: (low/med) Date Received: 

% Moisture: not dee. dee. --- --- Date_ Extracted: -----
Extraction: (SepF/Cont/Sonc) ___ Date Analyzed: 

GPC Cleanup: (Y/N)_ pH:__ Dilution Factor: 

CONCENTRATION UNITS: 
Number TICs found:___ - (ug/L or ug/Kg) __ _ 

CAS NUMBER COMPOUND NAME RT EST. CONC. Q 
==. -== ::r====-= ==========-======== rmnn = nnrm ===== 

1. 2.------

~: -------------- ---- ------- ---
-------5. 6.------

7. --------------:: ---- ------- ---
---10. 

~i: ______ -------------- ---- ------- ---
----13. ------14. 

15.------
16. --------------
17. ---- -------18. 
19.------

20. -------------- ---- ------- ---
21. 
22.------ --------------
23 ·------ -------------- ---- ------- ---24. 
25.------
26. -------------- ----27. 
28.------

29. -------------- ----
30. ------

ONE - 40 Revis fon 1 
December 1987 



I 
I 
I 
I 
I 
11' 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

28 
SOIL VOLATILE SURROGATE RECOVERY 

Lab Name: ___________ _ Contract: _____ _ 

Lab Code: 

Level: ( low/med) 

page of 

Case No.: SAS No.: SDG No.: ---

I EPA I .Sl I S2 I SJ fOTHER TOTI 
I SAMPLE NO. f (TOL)fl(BFB)#l(DCE)II OUTf 
I===-= ==, ====== --===== == =====:=: ===·I 

o11 _____ --- ------ _I 
02 f _____ --- --- --- --- -' 
03 '----- --- --- --- --- --' 
04 '----- --- --- --- --- -' OSI _____ --- --- --- --- __ I 
06f _____ --- --- --- --- -' 01 I __________________ I 

oat _____ --- --- --- --- _I 
09 ------ --- --- --- --- --' 
10 ------ --- --- --- --- -' 
11 ------ ------ --- --- --' 12 _________________ I I 

13 ----- --- --- --- ---'=' 14 __________________ I_I 
1s _________________ I_I 

16 ------ --- --- --- ___ I_I 
17 ----- --- --- --- ---'-' 
18 ----- --- --- --- ---'-' 
19 ----- --- --- --- ___ I_I 20 _________________ I_I 
21 __________________ I_I 

22 ------ --- --- --- ---'-' 23 _________________ I_I 
24 _________________ I I 

25 ------ --- --- --- ---'=' 
26 ----- --- --- --- . I I 
27 ------ --- --- --- ---'=' 2a _______ ............ __________ I_I 

29 ------ --- --- --- ---'-' 30 __________________ I_I 

Sl (TOL) = Toluene-d8 
S2 (BFB) = Bromofluorobenzene 
SJ (DCE) = 1,2-Dichloroethane-d.4 

QC LIMITS 
(81-117) 
(74-121) 
(70-121) 

f Column to be used to flag recovery values 

* Values outside of contract required QC limits 

D Surrogates diluted out 

ONE - 41 Revision l 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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20 
SOIL SEMIVOLATILE SURROGATE RECOVERY 

Lab Name: Contract: ------------ -----
Lab Code: Case No.: SAS No.: SDG No.: 

Level:(low/med) __ 

page 

I EPA I Sl I S2 I SJ I S4 I SS I S6 IOTHER !TOTI 
·1 SAMPLE NO. l(NBZ)#l(FBP)#l(TPH)#l(PHL)ll(2FP)ll(TBP)#I IOUTI 
I====== =----=I== ---== r====- === =--==I==== I=== I 

011 _______ I ____________ I __ I I 
021 _______ I __ ---- --- ___ , __ 1-, 
03 I ___ ___,.... ____ I ___ --- --- --- --- ___ ,-, 
04 I _____ ---',--- --- --- --- --- ___ ,-, OS _________ . __________________ l-1 

·06 ----- --- --- --- --- --- --- ___ ,-, 
07 ----- --- --- --- --- --- --- ___ ,-, 08 __________________________ l-1 

09 ----- --- --- --- --- --- --- ___ 1-, 
10 ----- --- --- --- --- --- --- ___ ,-, 11 __________________________ ,-, 

12 ----- --- --- --- --- --- --- ___ ,-, 
13 ----- --- --- --- --- --- --- ___ ,-, 
14 ------ --- --- --- --- --- --- --- -, 
15 ------ ------ ------ ------ --- -, 
16 ------ --- --- --- --- --- --- --- =, 11 ______ ___ ___ ___ ___ ___ ___ ___ I 
18 ___________________________ =I 
19 ______ --- ___ ___ ___ ___ ___ ___ I 

20 ------ ------ --- --------- --- -, 
21 ------------------~----- ___ -, 
22 ----- --- ----- --- ---' --- --- -, 
23 ----- --- --- --- ---'--- --- --- --, 
24 ----- --- --- --- ___ I ___ --- -- -, 
25 ----- --- --- --- ---'--- --- --- --, 26 _________________ I___ I __ -, 
21 _________________ I ______ l ___ t-1 
28 _________________ I ______ l ___ l-1 
29 ----- --- --- --- ___ I ______ , __ ,-, 
30 _________________ I ______ l ___ l _t 

of 

Sl (NBZ) = Nitrobenzene-d5 
S2. (FBP) = 2-Fluorobiphenyl 
SJ (TPH) = Terphenyl-dl4 
S4 (PHL) = Phenol-d6 
S5 (2FP) = 2-Fluorophenol 
S6 (TBP) = 2,4,6-Tribromophenol 

QC LIMITS 
(23-120) 
(30-115) 
(18-137) 
(24-113) 
(25-121) 
(19-122) 

# Column to be used to flag recovery values 
• Values outside of contract required QC limits 
D Surrogates diluted out 

ONE - 42 Revision 1 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
·1 
I 
I 
I 
I 
I 

2F 
SOIL. PESTICIDE SURROGATE RECOVERY 

Lab Name: ___________ _ Contract: -----
Lab Code: 

Level: (low/med) 

page_ of 

case No.: SAS No.: 

EPA I Sl I OTHER 
SAMPLE NO. l(DBC)fl 

== 
01 
02 ------
03 ---
04 ---
05 
06 
07 
08 ------ ---09 
10 ------
11 ---
12 ---
13 
14 
15 
16 ------
17 --- ---18 ------19 
20 ------
21 --- ---. 22 
23 ------
24 --- ---25 I ______ --- ---
261 ------271 ______ --- ---
28 I ______ --- ---
29 I ______ --- ---
30 I ______ --- ---

SDG No.: 

Sl. (DBC) = Dibutylchlorendate 

ADVISORY 
QC LIMITS 
(24-1_50) 

I.Column to be used to flag recovery values 

* Values outside of QC limits 

D Surrogates diluted out 

ONE - 43 Revision l 
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3B 
SOIL VOLATILE MATRIX SPIKE/MATRIX SPIKE" DUPLICATE RECOVERY 

Lab Name: ------------ Contract: ____ _ 

Lab Code: Case No.: .SAS No.: __ _ SDG No.: 

Matrix Spike - EPA Sample No.: Level:(low/med) 

I SPIKE I SAMPLE I MS I MS I QC I 
I ADDED I CONCENTRATION I CONCENTRATION I % I LIMITS I 

COMPOUND I (ug/Kg) I (ug/Kg) I (ug/Kg) I REC -# I REC. I 
l==========~=======~===rml===;:===1=== ====!===== ====1=-=---1------1 
I 1,1-Dichloroethene __ l l ______ l ______ l ___ l59-1721 
I Trichloroethene ____ l l ______ l ______ l ___ l 62-1371 
I Benzene ________ ! l ______ l ______ l ___ l66-1421 
I Toluene ________ ! I 1 ______ 1 ___ 159-1391 
I Chlorobenzene _____ l l ______ l ______ l ___ l 60-ll3 I 
'-----------' 1 ______ 1 ______ 1 ___ 1 ___ 1 

I SPIKE I MSD I MSD I I 
I ADDED I CONCENTRATION I I I I · I QC LIMITS 
I COMPOUND (ug/Kg) I (ug/Kg) I REC II RPO II RPO I REC. I 
I-=-==-=======-=====,...., .. =-=-====1 =-====----==-1---1-== I=--== I====== I 
I 1,1-Dichloroethene I ______ I I I 22 l59-1721 
I Trichloroethene I_....-____ I I I 24 I 62-137 I 
I Benzene I _________ I I I 21 166_:1421 
I Toluene l ______ l I I 21 I 59-139 I 
I Chlorobenzene I ______ I I I 21 160-1331 
I I ______ I I I ___ I ___ I 

I Column to be used to flag recovery and RPD values with an asterisk 

* Values outside of QC limits 

RPO:___,,,,..-- out of outside limits 
Spike Recovery: . --o-ut of ___ outside limits 

COMMENTS: 

ONE - 44 Revision 1 
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3D 
SOIL SEMIVOLATILE MATRIX SPIKE/MATRIX SPlKE DUPLICATE RECOVERY 

Lab Name: -------------
Lab Code: Case No.: 

Matrix Spike - EPA Sample No.: 

COMPOUND 

I SPIKE 
I ADDED 
I (ug/Kg) 

Contract: -----
SAS No.: SDG No.: 

Level:(low/med) 

. SAMPLE I MS 
CONCENTRATION CONCENTRATION 

(ug/Kg) (ug/Kg) 
=====-= =====I====== ==-============ =======:==== 

MS 
% 

REC# 
====== 

QC 
LIMITS 

REC. 
====== 

Phenol_....,.. _______ ! ______________________ 26- 90 
2-Chlorophenol _____ l ______________________ 25-102 
1,4-Dichlorobenzene I. 28-104 
N-Nitroso-di-n-prop.(1)1 41-126 
1,2,4-Trichlorobenzene I 38-107 
4-Chloro-3-methylphenoit 26-103 
Acenaphthene ______ l 31-137 
4-Nitrophenol.,,.... ____ I 11-114 
2,4-Dinitrotoluene ___ l 28- 89 
Pentachlorophenol ___ l 17-109 
Pyrene.. _________ l 35-142 

. I -----

I SPIKE MSD I MSD I 
I ADDED CONCENTRATION · % I % 

COMPOUND I (ug/Kg) (ug/Kg) REC I I RPO # 
QC LIMITS 
RPO REC. 

=========-=== I===========-=====-=-=-===-= ====== ====== Phenol _________ ! ______________ _ 
2-Chlorophenol _____ l ______________ _ 
1,4-Oichlorobenzene I 
N-Nitroso-di-n-prop.(1)1 ____ _ -------1,2,4-Trichlorobenzene I 
4-Chloro~J-methylphenoll ____ _ -------

35 
so 
27 
38 
23 
33 Acenaphthene ______ , ______________ _ 

4-Nitrophenol.,,.... ____ I ______________ _ 
2,4-Dinitrotoluene ___ l _______________ _ 

19 
so 
47 

Pentachlorophenol ___ l ______________ _ 47 Pyrene _________ l 36 ,----------------- ------ --- --- ---
{l) N-Nitroso-di-n-propylamine 

I Column to be used to !lag recovery and·RPD values with an asterisk 
* Values outside of QC limits 

RPO:_,,,....._ out of ___ outside limits 
Spike Recovery: out of ___ outside limits 

COMMENTS: 

====== 
26- 90 
25-102 
28-104 
41-126 
38-107 
26-103 
31-137 
11-114 
28- 89 
17-109 
35-142 
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3F 
SOIL PESTICIDE MATRIX SPIKE/MATRIX SPIKE DUPLICATE RECOVERY . 

Lab Name: Contract: ------------ -----
Lab Code: Case No.: SAS No.: SOG No.: 

Matrix Spike - EPA Sample No.: Level: ( low/med) 

I I SPIKE I SAMPLE I MS I MS I QC. I 
I I ADDED I CONCENTRATION I CONCENTRATION I % I LIMITS I 
I COMPOUND I (ug/Kg) I (ug/Kg) I (ug/Kg) I REC #I REC. I 
I== mm I ====!======I============== I ===-==I=== I ==--=I 
I gamma-BHC (Lindane) I 1- 1 ______ 1 ___ 146-1271 
I Heptachlor ____ ~_-_-_I l ______ l ______ l ___ l35-l30I 
I Aldrin ....... _______ ! I ______ I ;1 ___ 134-1321 
I Dieldrin _______ l I ______ I 11 ___ 131-1341 
I Endrin ________ l 1 ______ 1 ______ 1 ___ 142-1391 
I 4,4'-DDT _______ I l ______ , ______ 1 ___ 123-1341 
I ___________ I I ______ I ______ I ___ I ___ I 

I SPIKE I MSD MSD I I 
I ADDED I CONCENTRATION % % I QC LIMITS I 

COMPOUND I (ug/Kg) I (ug/Kg) REC # RPO ii RPO I REC. I 
I I I 1======1 

gamma-BHC (Lindane) __ I I I so 146-1271 
Heptachlor I I I 31 135-1301 
Aldrin I I I 43 134-132 I 
Dieldrin I I I 38 131-1341 
Endrin I I I 45 142-1391 
4,4'-DDT I I I 50 123-1:34 I 

I I I I I 

I # Column to be used to flag recovery and RPO values with an asterisk 

* Values outside of QC limits 

I 
I 

I 
I 

RPO:____,,--- out· ot· outside limits 
Spike Recovery: --o-ut of ___ outside limits 

COMMENTS: 
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4A 
VOLATILE METHOD BLANK SUMMARY 

Lab Name: ------------ Contract: ____ _ 

Lab Code: Case No.: SAS No.: SDG No.: 

Lab File ID: Lab Sample ID: 

Date Analyzed: Time A~alyzed: 

Matrix: (soil/water) 

Instrument ID: 

Level:(low/med) 

THIS METHOD BLANK APPLIES TO THE FOLLOWI:NG_SAMPLES, MS AND MSD: 

COMMENTS: 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE ID 

TIME 
ANALYZED 

==---====== =====--===== :===== --= - --- rm 

01 
02 ------
03 -------
04 -------
05 -----
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

------

22 ------ -------
23 I ______ ------- ------- -----
241:-251 _____ _ 

261 ------- -------
271 ______ ------- ------- -----
28 I ______ ------- ------- -----
29 I ______ ------- ------- -----
JOI ______ ------- ------- -----

page_ of_ ONE - 4_7 Revision 1 
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48 
SEMIVOLATILE METHOD BLANK SUMMARY 

Lab Name: ------------ contract: ____ _ 

Lab Code: Case No.: SAS No.: SDG No.: 

Lab File ID: Lab Sample ID: 

Date Extracted: Extraction:(SepF/Cont/Sonc). 

Date Analyzed: Time Analyzed: 

Matrix: (soil/water) Level: (low/med) 

Instrument IO: 

THIS METHOD BLANK APPLIES!'l'O THE FOLLOWING SAMPLES, MS ANO MSO: 

01 
02 
03 
04 
OS 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

LAB 
FILE ID 

I DATE 
I ANALYZED 

==== === ============= ================ ===-======-===-
------

------
06 ------ ------- ------- -----07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 

------

20 •-----21 ______ I ____ _ 
22t ____________________ I ____ _ 

231 I ____ _ 
241 I ____ _ 
251 I ____ _ 
261 I ____ _ 

271 '-----
281 '-----291 I ____ _ 
301 I ____ _ 

COMMENTS: 

page of 
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4C 
PESTICIDE METHOD BLANK SUMMARY 

Lab Name: Contract: ------------ -----
Lab Code: Case No.: SAS No.: SDG No.: 

Lab Sample ID: Lab File ID: 

Matrix:(soil/water) 

Date Extracted: 

Level:(low/med) 

Extraction:. (SepF/Cont/Sonc) __ 

Date Analyzed (2): Date Analyzed (1): 

Time Analyzed (1): Time Analyzed (2): 

Instrument ID (2): Instrument ID (2): 

GC Column ID (1): GC Column ID (1): 

THIS METHOD BLANK APPLIES TO THE FOLLOWING SAMPLES, MS AND MSD: 

COMMENTS: 

page of 

EPA 
SAMPLE NO. 

LAB 
SAMPLE ID 

I DATE I DATE 
ANALYZED l ANALYZED 2 

01 
02 ------
03 -------
04 -----
05 -----
06 
07 
08 
09 
10 11 _____ _ 

12 -------
13 -----
14 -----
15 
16 ------
17 ------- -----18 
19 
20 ------
21 -------
22 -----
23 -----
24 
25 
26 
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Lab Name: 

SA 
VOIATILE ORGANIC GC/MS TUNING AND MASS 
CALIBRATION - BROMOFLUOROBENZENE (BFB) 

Contract: ------------ ------
Lab Code: case No.: SAS No.: SDG No._: 

Lab File ID: BFB Injection Date: -----
Instrument ID: BFB Injection Time: -----
Matrix:(soil/water) ___ Level:(low/med) ___ Column:(pack/cap} 

% REIATIVE 
m/e ION ABUNDANCE CRITERI~ ABUNDANCE 

. I==--= I=--==--=-~ 1 I =--==--===-===== 
I so I 15.0 - 40.0% of mass 95 I 
I 75 I 30.0 - 60.0% of mass 95 I 
I 95 I Base peak, 100% relative abundance I 
I 96 I s.o - 9.0% of mass 95 I 
I 173 I Less than 2.0% of mass 174 I ( ) l 
I 174 I •Gr~ater than so.ot of mass 95 I 
I 175 I s.o - 9.0% of mass 174 I ( ) l 
I 176 I Greater than 95.0%, but less than 101.0% of mass 1741 ( )l 
I 177 I s.o - 9.0% of mass 176 I ( )2 
I I I 

1-Value is% mass 174 2-Value .1.s % mass 176 

I THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, . MS, MSD, BLANKS, AND STANDARDS: 

I 
I 
I 
I 
I 
'I 
I 
I 
I 

page 

EPA I IAB 
SAMPLE NO. I S~PLE ID 

IAB 
FILE ID · 

DATE TIME 
ANALYZED ANALYZED 

====-=- ========== ========= -======== ==-==== 
01 
02 
03 
04 
OS 
06 

------

07 ------
08 -------
09 -------
-10 11 _____ _ 

12 -------
13 -------
14 
15 ------16 
17 ------
18 -------
19 

120 
\21 
·22 

of 

-------
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58 
SEMIVOLATILE ORGANIC GC/MS TUNING AND MASS 

CALIBRATION - DECAFLUOROTRIPHENYLPHOSPHINE (OFTPP) 

Lab Name: Contract: ------------- ------
Lab Code: Case No.: SAS No.: SOG No.: 

Lab File ID: DFTPP Injection Date: -----
Instrument ID: DFTPP Injection Time: 

m/e ION ABUNDANCE CRITERIA 

-----
% RELATIVE 

ABUNDANCE 
-=--= ==- -=============================-= =---=====--= 

. 51 
68 
69 
70 

127 
197 
198 
199 
275 
365 
441 
442 
443 

30.0 - 60.0% of mass 198 
Less than 2. 0% of mass 6_9______________ ( --- )1 
Mass 69 relative abundance -------------Less than 2.0% of mass 69 ( ) l 
40.0 - 60.0% of mass 198 Less than 1.0% of mass 1..,.9..,.8 ____________ _ 

-------Base Peak, 100% relative abundance ---------5. 0 to 9.0% of mass 198 10.0 - 30.0% of mass 19..,.8 _____________ _ 

Greater than 1.00% of mass 198 -------
Present,·but less than mass 443 
Greater than 40.0% of mass 198 -----------
17.0 - 23.0% of mass 442 ______________ :::::=.-c---)-2 

1-Value is% mass 69 2-Value is% mass 442 

THIS TUNE APPLIES TO THE FOLLOWING SAMPLES, MS, MSD, BLANKS, AND STANDARDS: 

EPA 
SAMPLE NO. 

::::z====== 
01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

page of 

I LAB LAB DATE I TIME 
I SAMPLE ID FILE ID ANALYZED I ANALYZED 

= =====-=== ======-========= ====--==== 

------- ----- _____ J 
------- ----- ----,-,--I 
------- ----- -----' ------- ----- -----' ------- ----- -----' ------- ----- -----' ------- ----- -----' ------- ----- _____ I 
------- ----- _____ I 
------- ----- _____ I 
------- ----- _____ I 
------- ----- -----' ------- ----- -----' 
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6A 
VOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: Contract: ------------- ------
Lab Code: Case No.: SAS No.: SOG No.: 

Instrument ID: Calibration Oate(s): -----
Matrix:(soil/water) ___ Level:(low/med) ___ Column:{pack/cap) 

Min RRF for SPCC(f) a 0.300 (0.250 for Bromoform) Max IRSD for CCC(*)= 30.0% 

I LAB FILE ID: RRF20 = 
IRRFlOO= _______ RRFlS0=-------
1 . 

RRFSO = 
RRF200=-------

I I I I I I I I % 
I COMPOUND IRRF20 RRFSO RRFlOO RRF150 RRF200I RRF RSD 
fca===--===-...... --=-=----1--== --= =-==- --- --=- === ==--=1 IChloromethane _______ #___ ___ ______ ___ ___ # 
IBromomethane _________ l I 
!Vinyl Chloride _______ * * 
IChloroethane-=---.-...,,....-----'--- __________________ I 
fMethylene Chloride ____ ! I 
Acetone.......,_.,.......,.... ______ I I 
Carbon Disulfide ______ ! I 
1,1-Dichloroethene _____ * * 
1,1-Dichloroethane......,..,......,....~-•--- __________________ # 
1,2-Dichloroethene (total)_I I 
Chloroform. _ ___,. ________ * • 
1,2~oichloroethane _____ l___ I 
2-Butanone,...,,. __ .....,. _____ I --- I 
1,1,1-Trichloroethane ___ l --- I 
Carbon Tetrachloride ____ ! --- I 
Vinyl Acetate_-_____ ! --- I 
Bromodicbloromethane ____ l --- I 
1,2-Dichloropropane ____ * _____________________ * 
cis-1~3-Dic~loropropene _I ____________________ _ 

ITrichloroethene_,.. _____ I ____________________ _ 
IDibromochloromethane ____ l _____________________ _ 
ll,1,2-Trichloroethane ___ l ____________________ _ 
!Benzene · I ---ltrans-1,3-Dichloropropene I _____ _ 

a IBromoform~~~-----:_:1 --- ________ _ --" 14-Methyl-2-Pentanone ____ l ___ __ _ 
12-Hexanone_.,..... _______ I --- ________ _ 
Tetrachloroethene _ ___,.,,_ __ I ___ ______________ _ 
1,1,2,2-Tetrachloroethane # 
Toluene -.--- --• tr 

* Chlorobenzene _______ l --- ______________ I 
Ethylbenzene ________ *_· __________________________ • 
Styrene . I ___________________ _ 
Xylene -(total) _______ ! _____ _ 
======•=mmm:::a=1m=mm====-=-:mas=am======•s=====za=============•==================I 
'l'oluene-d8 ·1 I ~-------- ---- ---- ---- ---- ----· ---Bromot'luorobenzene I I __ _ --'--' __ 1 

1., 2-Dichloroethane-d4 · I I ---
------' '---

I 

====I 
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6B 
SEMIVOLATILE ORGANICS INITIAL CALIBRATION DATA 

Lab Name: Contract: ------------ -----
Lab Code: case No.: SAS No.-: SOG No.: 

Instrument ID: Calibration Date(s): -----
Min RRF for SPCC(I) = 0.-050 Max \RSD for CCC(*)= 30.0% 

ILAB FILE ID: RRF20 = RRFS0·• ------- -------
IRRFSO •-------- RRF120= ·RRF160• I . -------
I I I I I I I 
I COMPOUND IRRF20 RRFSO RRFSO RRF120IRRF160l ' RRF RSD. 
l=====-==-=---===------=1-======- --- I ·™™ ===--==1· 

. I Phenol~-=---~~~~---* I • 
bis(2-Chloroethyl)"ether I· I___ I 
2-Chlorophenol -,--- __________ I --- __ I 
l,J-Dichlorobenzene ____ l I I 
1,4-Dichlorobenzene· * 1 • 
Benzyl alcohol ______ ! I ________ _ 
1,2-Dichloro~nzene ____ l I I~-__ 
2-Methylphenol __ - ___ l I I 
bis(2-Chloroisopropyl)etherl . I ,--
4-Methylphenol. __ __, ____ I I I 
N-Nitroso-di-n-propylamine_f I ,--, 
Hexachloroethane _____ I I I I 
Nitrobenzene · · I I I I 

IIsophorone _________ l I I I 
12~Nitrophenol_. ______ * I I • 
12·~ 4-Dimethylphenol ____ l I 
IBenzoic acid _______ l --
l·bis(2-Chloroethoxy)methane I ________________ _ 
12,4-Dichlorophenol · -. --- • 
f1;2,4-Trichlorobenzene __ l · --INaphthalene ________ t ____________________ _ 
14-Chloroaniline ________ l ____________________ _ 
IHexachlorobutad1.ene_...,,... __ • __________ _ 
14-Chloro-J-methylphenol_* ________ _ 
12~Methylnaphthalene.....,,. ___ I __________ _ 
Hexachlorocyclopentadiene_t ________ _ 
2,4,6-Trichlorophenol ___ * ________ _ 
2,4,5-Trichlorophenol ___ l _________ _ 
2-Chloronaphtbalene ____ l ________ _ 
2-Nitroaniline:, ·. · I ---Dimethylphthalate _____ , ___ _______ _ 
Acenaphthylene ______ l __________ _ 
2,6-Dinitrotoluene ____ l __________ _ 
3-Nitroaniline I ---Acenaphthene ·· * 
2, 4-Dinitrophenol _____ ,--- _______ _ 
4-Nitrophenol t ----------------'--- ---- ----
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7A 
VOLATILE CONTINUING CALIBRATION CHECK 

Lab Name: ------------- Contract: ____ _ 

Lab Code: Case No.: SAS No.: SDG No.: 

Instrument ID: calibration Date: Time: ----- -----
Lab File ID: _______ Init. Calib. Date(s) : ____ _ 

Matrix:(soil/water) ____ Level: (low/med) ___ Colwm:(pack/cap) 

Min RRFSO for SPCC(f) ·a 0.300 (0.250 for Bromoform) Max ID for CCC(*) = 25.0\ 

I I I 
COMPOUND I RRF RRFSO ID I 

i=I I 
Chloromethane , . # i ---Bromomethane ________ , __________ I 
Vinyl Chloride _______ • * 
Chloroethane.,,..........,.,,..... _____ I I 
Methylene Chloride _____ ! I 
Acetone=-r_..,...,,,.._,, ______ I I 
Carbon Disulfide ______ ! I 
1,1-Dichloroethene _____ * __________ • 
1,1-Dichloroethane......,._,_,,_::-.--•--- _______ t 
1,2-Dichloroethene (total)_I I 
Chloroform ___ - ______ * • 
1,2-Dichloroethane _____ l___ ___ I 
2-Butanone:-:---.,...,..-----' ---, 
1,1,1-Trichloroethane ___ l I 
Carbon Tetrachloride ____ ! I 
Vinyl Acetate_-,-_____ ! I 
Bromodichloromethane ____ l I 
1,2-0ichloropropane ____ * • 
cis-1,J-Oichloropropene I _________ I 
Trichloroethene.,..,... ___ ::::1 I 
Dibromochloromethane ____ l I 
1,1,2-Trichloroethane ___ l I 
Benzene __________ ! I 
trans-1, 3-Dichloropropene I I 
Bromoform . .,,-~.....,..-----==# ___ 1· # 4-Methyl-2-Pentanone ____ l ___ l I 
2-Hexanone_~ _______ I ___ I I 
Tetrachloroethene __ ...,.... __ I ___ I I 
1,1,2,2-Tetrachloroethane # ___ I # 
Toluene _________ ::• ___ ! • 
Chlorobenzene _______ t ___ l ______ # 
Ethylbenzene· • ___ I • 
Styrene...,,_ ____________ I _____ _ 
Xylene (total) ___________ I _____ _ 
==a~•a•••mcc=m__,w.=a================maG=wmwu ..... l 
Toluene-de _____________ I ___ I ___ I 
Bromofluorobenzene I ___ I ___ I 
l,2-Dichloroethane-d4 I ___ I ___ I 

-------------- ----'---'---' 
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SA 
VOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: Contract: ------------ -----
Lab Code: case No.: SAS No.: SDG No.: 

Lab File ID (Standard): Date Analyzed: -----
Instrument ID: Time Analyzed: -----
Matrix:(soil/water) ___ Level:(low/med) __ Column:(pack/cap) 

I ISl(BCM) I IS2(DFB) ISJ(CBZ) I 
I AREA I RT I AREA I RT AREA # RT I 

I ====&..G- I -- :m::s== ====I========- -====- ===== I 
I 12 HOUR STDI I I 
I ===a. -= I ;;;.-;.,7=-;.-.- ;;;;;;;;;;;;;I;;;;;;;;;;;;;;;;;;== =,-;.-;.,-,..,--- -==-,.,------=-==-=-:-=-= ===== I 
I UPPER LIMIT I I I 
1======-==1=== ====I;;;;;;;;;;;;;;;;;;;;; -======1-=-===== ======I 

I=~~~!~~'-----------= =--=--=I;;;;;;;;;;;;;;;;;;;_;:;;;;=;;;;_ =====1---==-==-----=-=-= ====== I 
I ·EPA SAMPLE I 
I NO. I 

01 
02 ------
03 -----
04 ---
05 -----
06 
07 
08 
09 

10 -------11 -----
12 ---
13 
14 
15 
16 
17 

------------
18 t 
19 ,-----
201 I 21'1 ______ 1 ____ _ ---

---

---

-----

221 '----- ---- ---------- ----- ---
ISl (BCM) ·• Bromochloromethane • 
IS2 (DFB) a 1,4-Difluorobenzene 
ISJ (CBZ) • Chlorobenzene-dS· 

UPPER LIMIT•+ 1001 
of internal standard area. 
LOWER LIMIT• - SOI 
of internal. standard area. 

I Column used to flag internal standard area values with an asterisk 

page-_- of_ 

ONE - 55 Revision l 
December 1987. 



I 
I 
I 
I 
.I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

I 
I 

8B 
SEMIVOLATILE INTERNAL STANDARD AREA SUMMARY 

Lab Name: ------------
Lab Code: Case No.: 

Lab File ID (Standard): 

Instrument ID: 

I ISl(DCB) I 
I AREA ,, RT 

==-=acam ™I -12 HOUR STDI 
I 

UPPER LIMITI 
-====-= runm:nn 

LOWER LIMIT 
========= =-

EPA SAMPLE 
~No. 

I 
I 
I 
I 
I 
I 

Contract: ____ _ 

SAS No.: 

IS2(NPT) 
AREA ' 

rm 

rm:===..nnnn 

== 

SDG No.: 

Date Analyzed: -----
Time Analyzed: -----

RT 
I . IS3 (ANT) I 
I AREA II RT 

---, ---1-===--I I ==1 ™I-;;;;™;;=.=;;;= 
I I 

====I-™" =I=== 
I I 

== === =======-=I==---= 
I 
I 

-==-=-,======a-----=--======-======================== === 
01 

02 -------03 -----
04 ---
05 -----
061 ---
07 -----
08 ---
09 
10 ------11 
12 ------
13 ----- ---14 
15 
16 ------
17 ----- ---18 

19 -------20 -----
21 ---
22 -----

ISl -(DCB)• 1,4-Dichlorobenzene-d4 
IS2 (NPT) • Naphthalene-dB 
IS3 (ANT) - Acenaphthene-dlO 

---
UPPER LIMIT • + 1001 · 
of internal standard area. 
LOWER LIMIT• - .501 
of internal standard area. 

# Column used to flag internal standard area values with an asterisk 
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8D 
PESTICIDE EVALUATION STANDARDS SUMMARY 

Lab Name: Contract: ------------ -----
Lab Code: case No.: SAS No.: SOG No.: 

Instrument IO: GC Column ID: -----
Dates of Analyses: ----- to 

Evaluation Check for Linearity 

I I CALIBRATION CALIBRATION CALIBRAT:ION I IRSD I 
I PEST:ICIDE I FACTOR FACTOR FACTOR I(</= I 
I I EVAL MIX A EVAL MIX B EVAL MIX C 110.0%) I 
I =====-==s==a:a::o=== I========= ==========- -=-=======-==, ............... =I 
I Aldrin ___ l I ___ I 
I" Endrin~ __ I I ___ I 
I 4,4'-DDT I I ___ I 
I~ -, I __ I 
1, I I __ I 

(1) :If> 10.01 RSD, plot a standard curve and determine the ng 
for each sample in that set from the curve. 

Evaluation Check for 4,4'-DDT/Endrin Breakdown 
(percent breakdown expressed as total degradation) 

INIT:IAL 
01 EVAL M:IX B 
02 EVAL MIX B 
03 EVAL MIX B 
04 EVAL MIX B 

.OS EVAL M:IX B 
06 EVAL MIX B 
07 EVAL M:IX B 
08 EVAL M:IX B 
09 EVAL:. MIX B 
10 EVAL Ml:X B 
11 EVAL MXX B 
12 EVAL M:IX B 
13 EVAL M:IX B 
14 EVAL M:IX B 

DATE 
ANALYZED 

(2) See Form instructions. 

TIME 
ANALYZED 
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SE 
PESTICIDE EVALUAlION STANDARDS SUMMARY 

Evaluation of Retention Time Shift for Dibutylchlorendate 

Lab Name: Contract: ------------ -----
Lab Code: Case No.: SAS No.: SDG No.: 

Instrument ID: GC Colwnn ID: -----
Oates of Analyses: ----- to 

page 

EPA 
SAMPLE NO. 

LAB SAMPLE 
ID 

DATE TIME 
ANALYZED ANALYZED 

I 
D 

I 
*I =------ ------- --=-- ---==-=========if 01 ______ ----.....--- ________________ I 

02 _I 
03 _I 
04 -' 
05 _I 
06 _I 
07 _, 
0~ _, 
09 _I 
10 _I 
11 _I 
12 _I 
13 _I 
14 _I 
15.I _I 
161 _I 
171 _I 
18 · _I 
19 _I 
20 _I 
21 _I 
22 _I 
23 _I 
24 _I 
25 _I 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

36 ------ ------- ----- ----- ----37 
38 

• Values outside of QC limits (2.01 for packed columns, 
0.31 for capillary columns) 
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9 
PESTICIDE/PCB STANDARDS. SUMMARY 

Lab Name: Contract: ------------- ------
Lab Code: ____ Case No.: SAS No.: SDG No.: 

Instrument ID: GC Column ID: -----
DATE(S) OF FROM: ____ _ 
ANALYSIS TO: -----TIME(S) OF FROM: -----ANALYSIS TO: -----

DATE OF ANALYSIS 
TIME OF ANALYSIS 
EPA SAMPLE NO. 
(STANDARD). 

I RT I I 
I COMPOUND RT WINDOW CALIBRATION RT CALIBRATIONIQNTI ID 
I FROM TO FACTOR FACTOR I Y/N I 
1=========- ====~ ====== ============ ========== ==========1=1===== 
lalpha-BHC__ I_I __ 
beta-BHC___ ____ I __ I __ _ 
delta-BHC__ ___ I __ I __ 
gamma-BHC_ ___ I __ I __ _ 
Heptachlor__ ______ _I __ _ 
Aldrin _ _..,~- ____________ I_. __ 
Hept. epoxide 1-_· __ 

Endosulfan I =I __ _ 
Dieldrin - I · 
4,4'-DDE =I __ _ 
Endrin __ I __ _ 
Endosulfan II __ I __ _ 
4,4•·-ooo __ I __ _ 
Endo. sulfate __ I __ _ 
4~ 4 '-DDT I 
Methoxychlor =,---

IEndrin ketone __ I __ _ 
I a. Chlordane_ __I __ _ 
lg. Chlordane_! _I __ 
IToxaphene_l __ I __ _ 
l·Aroclor-1016_1 _I __ 
IAroclor-1221_1 _I __ 
IAroclor-1232_1 __ I __ _ 
IAroclor-1242_1 __ I __ _ 
IAroclor-1248_1 __ I __ _ 
IAroclor-1254_1 _I __ 
IAroclor-1260-:.,;;.I, _I __ 
I ·t--·· _I __ 
Under QNT Y/~r.-enter Y 1.f quantitat1.on was performed, N if not performed. 
ID must be less·than or equal to 15.01 for quantitation, and less than 
or equal to 20.01 for confirmation. 

Note: Determining tha~ no compounds were found above the CRQL is a form of 
quantitation, and therefore at least one column must meet the 15.0% criteria. 

For multicomponent analytes, the single largest peak that is characteristic 
of the component should be used to establish retention time and %D. 
Identification of such analytes is based primarily on pattern recognition. 

page_ of_ 
ONE - 59 Revision I 
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10 
PESTICIDE/PCB IDENTIFICATION 

EPA SAMPLE NO. 

Lab Name: Contract: ------------ -----
Lab. Code: 

GC Column ID (1): 

Instrument ID (1): 

Lab Sample ID: 

Lab File ID: 

PESTICIDE/PCB 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

Comments: 

page of 

Case No.: SAS No.: SDG No.: 

GC Column IO (2): 

Instrument IO (2): 

(only if confirmed by GC/MS) 

I 
RETENTION TIME RT WINDOW 

OF STANDARD 
QUANT? 

(Y/N) 
GC/MS? 

(Y/N) 

Column 

Column 

Column 

Column 

Column 

Column 

Column 

Column 

Column 

Column 

Column 

Column 

1 

2 

1 

2 

1 

2 

1 

2 

l 

2 

1 

2 

From TO 

ONE - 60 Revision 1 
December 1987 
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Client Company Name 
Date 

Client Project ID: ----------

Client Sample ID: 
Lab Sample IO: 

APPENDIX IX CLASSICAL PARAMETERS 

Results in 

Sample Matrix: 

Sulfide 

Cyanide 

------

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: -----

U - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

Date Analyzed: 

0:,di 1 89 
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Client Company Name 
Date 

Client Project ID: ----------

Client Sample ID: 
Lab Sample ID: 

TOTAL ORGANIC CARBON ANALYSIS 

Results in ------
Sample Matrix: 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Nur.iber: -----

U - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

Date Analyzed: 
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Client Company Name 
Date 

Client Project ID: ----------

Client Sample ID: 
Lab Sample ID: 

TOTAL ORGANIC HALOGEN ANALYSIS 

Results in ------
Sample Matrix: 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Number: -----

U - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

Oate Analyzed: 
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I 
I 

·1 
I 

Client Company Name 
Date 

Client Project ID: ----------

GENERAL CHEMISTRY PARAMETERS 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE.TN 

Job Number: -----

Results in unless otherwise stated ------
Sample Matrix: 

Client Sample ID: 
Lab Sample ID: 

Alkalinity, ~s CaC03 

pH (standard units) 

Hardness, as CaC03 

Langl ier's Index 

Hydrogen Sulfide, unionized 

Silica 

I _, 

U - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

Date Analyzed: 
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Client Company· Name 
Date 

Client Project ID: ----------

Client Sample ID: 
Lab Sample ID: 

Total Dissolved Solids 

Total Suspended Solids 

Chemical Oxygen Demand 

Biochemical Oxygen Demand 

Oil & Grease 

Total Kjeldahl Nitrogen 

GENERAL CHEMISTRY PARAMETERS 

Results in ------
Sample Matrix: 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE.TN 

Job Nur.iber: 

U - Compound was analyzed for but not detected. The number is the detection limit 
for the sample. 

Date Analyzed: 
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Client Company Name 
Date 

Client Project ID: ----------

Client Sample ID: 
Lab Sample ID: 

Chloride 

Ammonia, as N 

Nit rate/Nitrite 

Phosphorus, as P04 

Sulfate 

Carbonate 

GENERAL CHEMISTRY PARAMETERS 

Results in -------
Sample Matrix: 

. j 

IT ANALYTICAL SERVICES 
5815 MIDDLEBROOK PIKE 
KNOXVILLE, TN 

Job Nur.tber: -----

U - Compound was analyzed for but not detected. The number is the detection limit 
f_or the sample. 

Date Analyzed: 
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CIBA GEIGY QAPP (Di oxi n/Furan) 

Samples will be analyzed by Method 8280 from SW-846 3rd Edition for totals 

(tetra-octa) polychlorinated dioxin and furan compounds. 

There will be some slight technical differences between our standard procedures and 

Method 8280 as written because of the changing conditions in the state of the art, 

and to allow for flexibility in sample handling. The differences proposed are the 

following: 

1. Method 8280 as written only uses TCOO and an OCOO as internal standards, but 

it suggests that other 13c standards should be added as they become 

available. These standards have since become available, and we have incor

porated their use into the method. We use a 13c internal standard for each 

dioxin and furan homolog except for OCOF. Each homolog series is then 

calculated using its corresponding 13c internal standard. 

2. During sample cleanup procedures we use the acid wash, base wash, and carbon 

column tleanups as described in Method 8280 as an option only. We rely on 

our sample handling experience to judge sample matrices to determine if 

these cleanup steps are necessary. To add these cleanups to each and every 

sample matrix is unnecessary and increases the risk of unacceptable results 

due to poor analyte recovery. 

3. Method 8280 specifies 13c internal standard recoveries must be 40% or 

greater. Because of isotope dilution methodology and the number of 13c 

standards that are used, we have confidence in our results and report data 

with recoveries of 25% or greater. 
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CIBA GEIBY ·QAPP (Dioxin/Furan) 

(continued) 

Isomer specific 2,3,7,8-TCDO will be determined using CLP method Dioxin IFB 10/86 

with the following modification. 13c12 1,2,3,4-TCOO will be used as an internal 

standard as suggested. 13c12 2,3,7,8-TCOO will be spiked before extraction and used 

as an isotope dilution internal standard as well as a% recovery check on the effec

tiveness of the extraction (surrogate spike). The CLP suggested 37c14 2,3,7,8-TCDO 

surrogate spike will not be used. 
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ELECTRONIC DATA TRANSFER 

ITAS provides an electronic data deliverables package as a 
reporting option. The package is made up of two files containing 
reference information and files·containing analytical data. Files 
are encoded in standard ASCII and consist of fixed-length records 
196 bytes in length. Each record contains the data for one 
analytical parameter and has nineteen information fields. The 
fields are fixed-length and do not contain embedded delimiters or 
separators. 

The data deliverables record format is as follows: 

Field Name 

1. PROJ _SAMPLE_NO 

2. SAMPLING_DATE 

3. SAMPLING TIME 

4. JOB NUMBER 

5. MATRIX 

6. I.AB SAMPLE NO 

7. LAB ID 

8. PREP DATE 

9. ANALYSIS_DATE 

10. ANALYSIS~TIME 

11. BLANK_SAMPLE_NO 

12. TEST_GROUP~CODE 

Char 

- Date 

Time 

Char 

Char 

Char 

Char 

Date 

Date 

Time 

Char 

Char 

Column 
Length 

20 

8 

5 

9 

8 

9 

5 

8 

8 

5 

20 

Description· 

Number assigned to the 
sample by the project 

Date.sample was 
collected 

Time sample was 
collected 

Number assigned by the 
laboratory to identify a 
group of samples 

Sample.matrix 

Number.assigned by the 
lab to identify the 
sample internally 

A code that identifies 
the lab doing the analysis 

Date sample was "prepped" 

Date sample was analyzed 

Time sample was analyzed 

Blank sample number 
associated with the actual 
project sample. Used to 
link BLANKS with SAMPLES. 

10 · Code that identifies a 
group of chemicals for 
analysis 

Southern Region ITAS EDP Department 
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13. RESULT TYPE Char 

14. PARAMETER_CODE Char 

15. RESULT Num 

16. QUALIFIER Char 

17. ERROR Num 

18. UNIT MEASURE Char 

19. RETENTION TIME Num 

3 Identifies the kind of 
result such as regular 
target compound, matrix 
.spike, tentatively 
· identified compounds, etc. 

11 CAS number, used to 
uniquely identify a 
compound. 

20 Analytical result, detec
tion limit value or% if 
surrogate recovery. 

5. Result qualifier such as 
U, J, B, A 

20 2 sigma error for RAD 
data. 

15 Unit of measurement used 
(% if surrogate recovery) 

7 Retention time for 
Tentatively Identified 
Compounds. 

Character elements are left-justified within the field, except for 
Parameter Code which is right-justified. Date elements are of the 
format "MM/DD/YY", ie., 10/06/87. Time elements consist of "HH:MI" 
reported in military format, ie., 15: 32. Numeric elements are 
right-justified . within the field with no decimal point unless 
required. 

Analytical results are presented in EPA-CLP format, ie., a number. 
(Item 15) followed with qualifier(s) (Item 16). When EPA CLP 
(Contract Laboratory Program) methodology is requested, the normal 
CLP qualifiers are used (see Tables EDT-4 and EDT-5). The only 
qualifier used for non-CLP methodology is the "U" qualifier, which 
indicates that the compound was not detected at the detection limit 
found in the "result" field. 

For chemical compounds, the "link" used between the ITAS data base 
and the client data base is the parameter code (Item 14), which is 
the standard Chemical Abstract Services (CAS) number. When a 
compound is not listed by Chemical Abstracts, ITAS defines one in 
such a way as to not interfere with future additions to CAS. 

The client is supplied with two initial· setup files. The first 
file contains parameter codes with the corresponding compound name. 
The second file contains ITAS Product Codes (ie., test or analysis 
numbers) with the corresponding identifications and method links. 

Southern Region ITAS EDP Department 
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Table EOT-4 

EPA CLP ORGANIC QUALIFIERS/RECOVERY FLAGS 

ll - Indicates compound was analyzed for but not detected. The sample quan
titation limit must be corrected for dilution and for percent moisture. 

J - Indicates an estimated value. This flag is used either when estimating a 
concentration for tentatively identified compounds where a 1:1 response is 
assumed, or when the mass spectral data indicate the presence of a com
pound that meets the identification criteria but the result is less than 
the sample quantitation limit but greater than zero. 

C - This flag applies to pesticide results where the identification has been 
confirmed by GC/MS. 

B - This flag is used when the analyte is found in the associated blank as 
well as in the sample. It indicates possible/probable blank contamination 
and warns the data user to take appropriate action. 

E - This flag identifies compounds whose concentrations exceed the calibration 
rar,ge of the GC/MS instrument for that specific analysis. This flag will 
not apply to pesticides/PCBs analyzed by GC/EC methods. If one or more 
compounds have a response greater than full scale, the sample or extract 
must be diluted and reanalyzed. If the dilution of the extract causes any 
compounds identified in the first analysis to be below the calibration 
range in the second analysis, then the results of both analyse~ shall be 
reported on separate Forms I. The Form I for the diluted sample shall 
have the "DL" suffix appended to the sample number. 

D - This flag identifies all compounds identified in an analysis at a secon
dary dilution factor. 

A - This flag indicates that a TIC is a suspected aldol-condensation product. 

F - Estimated value due to a confirmed compound which is off-scale in both 
columns. 

X - A flag that FORMASTER III CLP software automatically inserts to indicate 
that the data was entered manually. 

Y - Indistinguishable isomer in tentatively identified compounds. 

Z - No estimated value reported, or an elevated CRQL reported because matrix 
effects interfere with or obscure the compound on one or both columns. In 
either situation, the compound does not confirm as a positive iden
tification. 

* - Values outside of contract required QC limits. 

Southern Region ITAS EDP Department 
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Table EOT-5 

EPA CLP INORGANIC QUALIFIERS 

U - Indicates ~ompound was analyzed for but not detected. 

8 - The reported value is less than the Contract Required Detection Limit (CROL) 
but greater than the Instrument Detection Limit (IDL). 

E - The reported value is estimated because of the presence of interference. 

M - Duplicate injection precision not met. 

N - Spiked sample recovery not within control limits. 

S - The reported value was determined by the Method of Standard Additions. 

W - Post-digestion spike for Furnace AA analysis is out of control limits 
(85-1)51), while sample absorbance is less than 50% of spike absorbance. 

G - Native analyte > 4 times spike added, therefore acceptance criteria do not 
apply. 

X - Detection limit is higher than normal due to sample matrix interferences. 

* - Duplicate analysis not within control limits. 

+ - Correlation coefficient for the MSA is less than 0.995. 

Entering "S 0
, "W 0

, or 0 +0 is nutual ly exclusive. No combination of these 
qualifiers can appear in the same field for an analyte. 

Southern Region ITAS EDP Department 
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MS 

MSD 

D 

s 

SD 

S1 

S2 

R 

A 

u 

F 

BK 

FR 

DL 

RESULT T!PE CODES 
( RESULT_T!PE) 

Matrix Spike (sample spiked before prep) 

Matrix Spike Duplicate (duplicate prep/analysis of spiked 
sample) 

Duplicate (duplicate prep/analysis of a sample--could 
also have a D1, D2, etc.) 

Spike (spiked before prep) 

Spike Duplicate (duplicate prep/analysis of a spiked sample) 

Original Spilce (same as S--only used if there is an S2) 

Post Digestion Spilce (original sample spilced after prep) 

Reprepped (could be combined with other suffix codes, 
i.e. RMS, RD or could also have a R1, R2, etc.) 

Replicate Analysis (additional analysis of original 
prepped sample--could also have a A1, .A2, etc.) 

Unfiltered Sample (unfiltered sample prep/analysis--
used when client sample number is the same for both 
unfiltered and filtered samples--could be combined with 
other suffix codes, i.e. UMS, UMSD, UD, etc.) 

Filtered Sample (sample filtered before prep/analysis-
used when client sample number is the same for both 
unfiltered and filtered samples--could be combined with 
other suftu: codes, i.e. FHS, FMSD, FD, etc.) 

Back sorbent section of sampler tube 

Front sorbent section of sampler tube 

Dilution (original sample diluted for analysis) 

edt1.jes 

Southern Region ITAS EDP Department 
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I % MOISTURE 

% ·RECOVERY 

I % SOLIDS 

COLONIES/ 100 ML 

I 
MG/KG · 

I' MG/LITER 

I 
UG/KG 

UG/LITER 

I STANDARD UNITS, 

UMHOS/CM 

I PCI/LITER 

I PCI/G 

TOTAL MG 

I MG/M3 

STD 

I RPD 

I UL/LITER 

COLONIES/ 50 ML 

I MMPY 

I F 

NG/G 

I C 

I 
I 
I 

CONCENTRATION UNIT CODES 
( UNIT_MEASURE) 

Percent Moisture Content 

Percent Recovery of Known Spilced Compound 

Percent Solids Content 

Colonies/100 milliliters (bacteriological 
concentration) 

Milligrams ·per Kilogram (ppm) 

Milligrams per Liter (ppm) 

Microgram per Kilogram (ppb) 

Microgram per Liter (ppb) 

Standard pH Uni ts 

Micromhos per Centimeter (conductivity 
concentration) 

piooCuries/Liter (radiological concentration) 

picoCuries/Gram (radiological concentration) 

Total Milligrams 

Milligrams per Cubic Meter 

Standard Deviation 

Relative Percent Difference 

Microliters per Liter ( ppb) . 

Colonies/SO Milliliters (bacteriological 
concentration) 

Millimeters per Year 

Degrees F 

Nanograms per Gram (ppb) 

Degrees C 

edt2.jes 

Southern Region ITAS EDP Department 
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RNDll ·ll17· 1Hl 19/ll/89 REAl5612 MATER RAH49 11511111 Ill 19919112189 IV8Ul912 RV 712 IA& IH·91·7 5U 116/LIIER 
IIIIDll-ll17·1Hl 19/13189 REAl5612 IIAIER Mll'9 IISIUll/ll/9911112189 IV8Ul912 11V 712 IA& 124-48-1 5U 116/LITEA 
IIIIDll-1317-IUl 19/U/89 R(AJ5612 IIAIER RIIU49 I ISIUll /11/9919/ 12189 IVBl.11912 11V 712 IA& 127-18-4 5U U6/lll(R 
IIIDll-1317-IHl 19113/89 REAl:1612 IAIER IIAN49 I ISIUll/ll/9'119112/89 IVBUH12 11V 712 IA& S41-59·1 5U u&/LIIEA 
1111D11-1317-INl 19/ll/89 REAJ5612 IIAIU RIIU49 I ISIUll/ll/9919/12/89 IV8UH12 11V 712 IA& 591-78-6 1111 116/LIIER 
IIIDll·IJIJ-llll 19/ll/89 IEAJ5612 IIAIH IIAll49 IISIUll/1119919/ 12/89 IV8Ul9l2 11¥712 IR& llll-21·7 5U u&/Lll(R 
IIIIDll-1317-IUl 19/ll/89 R£Al5612 IIAIER IIAN49 IISIUlllll/9919112/89 IV8Ul912 11V 712 IA& 1061-IM 5U 116/LIIER 
IUIDll-1317-IUl 19/11189 ll(Al:1612 IAIER M1149 1151 .. 1/11 /9919/ 12189 IV8Ul912 IIY 712. IR& 11161 ·12·6 5U U6/LIIEA 
IIIIDll·UU·IU2 19114189 REAl:1612 IIAlER IIAHH IISIUIIIIIJ99rlll2/89 IV8Ul912 11V 712 TR& :16-2M, 5U u&iLITEA 
IIIIDll·llll·IN2 19114189 AEAl:1612 IAIER IIAIIH 1151 .. l/11/9919/12/89 lVBl.11912 11V 712 TR& 61-64-1 m U6/LIIER 
IIIIDll·IJU-1U2 111/14/89 IEAJ:1612 111TH IIAIIH I ISIUll /ll /9919/ 12/89 IVBUl912 11V 712 TR& 61-66-l 5U u&/LIIEA 
1111Dll·IJU-1U2 i9114/89 REAl:1612 •T£1 MIN ITSIUll/ll/9919112/89 IVBUl912 11V 712 TR& 7HJ-2 5U lli/LIIER 
IIIIDll-llll-1112 19/14/89 REAU612 IATH M5I IISTUll /11/9919/12/89 IV8Ul912 11V 712 TR& IMH 5U U6/LITER 
IIIIDll·llll-1U2 19/14/89 REAJ:1612 IAIEI IIAll51 ITSTUll /11/9919 /12/89 1Vllll912 11V 712 TR& 14-83-9 IIU 116/LIIER 
1111Dll·ll1J-IN2 19/14189 REAl:1612 IIITER M51 11sT .. 111119919112189 IV81.ll912 11V 112 TR& 74-87-J 1111 u&/LIIER 
IIIIDll·llll-1■2 19114/89 IEAl:1611 IAIEI INl5I IISIUll/11/9919/12/89 1Vllll912 11V 712 TR& 15-N-l llU lli/LIIER 
,-011-1m-1a2 19/14/89 IEAJ:1612 IAIEI IIAll51 I TSIUll/ll /9'119112/89 IV81.ll912 11V 712 TR& 75-IH lal lli/lll(R 
111Dll-lllJ·lN2 19/14/89 REAJWl2 IATEI -~ ITSIUll /ll/9919/12/89 IVBl.11912 11V 712 TR& 75-1'1-2 78 Iii/LI TEI 
111Dll·IJIJ·1112 19/14/89 REAJ5612 IATER IIAll51 ITSIUll/ll/9919/12/89 IVll.ll9l2 11V 712 TR& 7M5-I 5U 116/LITlR 
IIIIDll ·lllJ· IN2 19114/89 IEAl:1612 IATEI INN IISTUll/ll /9'119/12/89 IVBl.11912 11¥712 Tl& 15-25-2 5U lli/LITH 
1111Dll ·IJU· IU2 19/14/89 REAJ:1612 IATEI IIIIN51 ITSTUll /11/9919/12/89 IV81.ll912 11V 712 TR& 15-27-4 5U Iii/LITER 
IIIIDl1-IJIJ-IN2 19/14/89 R£Al5612 IATEI M51 ITSTUll /11/9919112/89 IVll.11912 11V 712 TR& 75-14-J 5U lli/LIIER 
IIIIDll·llll-lN2 19/14/89 IEAJ:1612 IATEI IIAll5I I TSl .. 1 /II 19'119112/89 IVBl.ll912 11V 712 TR& 75-15-4 5U llitLIIER 
•011-1m-1u2 19/14/89 IEAl:1612 11111£1 Mll5I IISIUll/ll/9'119/12/89 1Vllll912 11V 712 IA& 7B·8M 5U Iii/LITER 
a011-1m-102 19/14/89 IEAJ:1612 IATER IIAll51 1151Ull /ll/ffl9/l2/89 IVll.ll9l2 11V 712 IA& 18·9J-J UI lli/LIIER 
IUIDII-IJIJ·IN2 19/14/89 1£AJ5612 IATEI IIMl51 IISIUll/ll/9919/12/89 IVBl.11912 11V 112 Tl& 79-11-5 5U lli/LIIEI 
IUIDll·Ull·IU2 19/14/89 1£Al5612 IAT(R IIAN51 ITSIUll /ll/9919/12/89 IVBl.11912 11V 712 TR& 79-11-6 511 Iii/LITER 
1111Dll-131J·IA2 19/14/89 RUJ5612 IIAl(I IIIIN51 ITSTUll /11/9919/12/89 IVBl.11912 11V 712 IA& 79-14-5 511 Iii/LITER 
IUIDl1·131J·IN2 19/14/89 REAJ5612 IIATER IIAU51 ITSTUII /ll/9'119112/89 IVBl.ll912 11V 712 118 IN·4H :Ill lli/LIIEI 
MDII -llU-1112 19/14/89 REA3Wl2 IIAl(I IIIIU5I IISTUll/11/9919/12/89 IVBl.11912 11¥712 118 t•4M 5U u&ILITER 
RIDll·llll-1112 19/14/89 R£Al5612 IAIU IIAll5I IISTUll/ll /9'119/12/89 IVBl.11912 11V 712 TR& 117-16-l 5U Iii/LITER 
MDII ·llll- lU2 19114/89 REAJ:1612 IAIER IIAN51 1151Ull/ll /9ffl/ 12/89 IV8lll912 11V 712 TRI 118-IM ,., lli/LIIER 
,_Dll ·Ill 3· IH2 19/14/89 REA35612 IATER 11111151 IISIUll/ll/9919/12/89 1Vall912 "' 712 Tllli 118-11-1 1., lli/LIIER 
IINDll·Ull·IU2 19/14/89 R£A35612 IIAIER 11111151 IISIUll/ll/9919/12/89 IVBl.11912 11V 112 TRI 1■·88·3 m 116/Lll(R 
RIDll-llll-1112 19/14/89 REU5612 MAIER 11111151 IISlUll /11/9919/12/89 IVBLll912 11V 712 TR& IH-91·7 5U 116/lllU 
IIIIDll ·llll· 1N2 19/14/89 REA35612 IAIER MUSI IISIUll/11/991'1/12/89 1Vkll912 11V 712 TR& 124-48-1 511 116/LIIER 
RIDll·llll·1N2 19/14/89 REAl:1612 IIAIEA IIAU51 llSIUll /11/991'1/IZ/89 IVBl.11912 11V 712 TR& 127-18-4 511 116/LIIH 
IINDll·IJU·IN2 19/14/89 REAl:1612 IAIEA IIAll51 IISTl.1/11/991'1/12189 IVBLll912 11V 712 116 541-59·1 5U Iii/Lilli 
laDll ·llll· lH2 19/14/89 REA3:1612 IIAIER IIMl51 IISlUll /11/9919/12 /89 IVBl.11912 11V 712 TR& S91-78-6 lal U6/Ll1£1 
IIIDll ·llll· 1U2 19/14/89 AEAl5612 IIAlER IIAN51 IISIUll /ll/9919/12/89 IVBLll912 11V 712 116 llll-21·7 5U U6/LIIU 
IUIDII-IJ1HN2 19/14/89 REAJ5612 IIATER MUSI IISTUll/11/9919/12/89 IV81.ll912 11V 112 TR& 11161-IM 511 15/Lll(R 
111Dll·U1HN2 19/14/89 1£135612 IAIU IIAll51 IISTUll/ll /9919/ IZ/89 IVBl.11912 11V 712 IA& 11161-12-6 5U U6/LIIU 
IIADll ·9911 ·All2 11/11/9'1 R£Al5612 IAT(A IVIUl9131 ISTUll /ll /9919113/89 IVll.1191] 11V 712 1R6 :16·2M 511 Iii/Lilli 
OADll ·9911 ·All2 11/11/99 REA35612 IAIEI IVBI. 1191 ll lSTUll /11 /991'1 / l 3/89 IVBlll91l 11V 712 116 67-64-1 " U6/LITEI 
DADll-9911 ·All2 11/11/99 REAJ:16112 IAIER 1Vllll91 l I I STUil /II /9'119113/89 1Vllll91l "'m TR& 67-66·3 5U 116/Lll(R 
IIADl1 ·9'111 ·All2 11/11/99 REAJ5612 IATER IVBl.1191 l I TSTUll /1119919 / 13/89 IVBl.1191] 11V 712 Tl& JHJ-2 511 Iii/LITER · 
IIADll ·9'lll ·AH2 11/11/9'1 REA35612 IIATER IVll.ll91llTSTUll/ll/9919/13/89 IVBl.1191] 11V 112 118 7M5-6 :Ill U6/LIT(I 
IIADl1 ·99tl ·All2 11/11/99 IEAJ:1612 IIAIER IVll.119131 TSTUll/ll /9919/ 1 l/89 IVBl.1191] 11V 712 IA& 74-BJ-9 lal IS/Lilli 
IIADll ·991Hlll2 11/11/9'1 REAJ5612 IIAIER IVBl.119131 TSTUll /1119919 / l l/89 1Vllll9ll 11V 712 TR& 74-87-l IIU U6/Lll(R 
GAHl-991l ·A112 11/11/9'1 IEA]:1612 IAIH IVBl.119131 TSTUll /II /9919 / 13/89 IVBl.1191] 11V 112 Tl& 75-a-J lal U6JLIIER 
IADll ·9911 ·All2 11/11/9'1 IIEAJ5612 IAlEI 1Vllll91 ll TSTUll /ll /9919113/89 IVBl.1191] 11V 712 TR& 75-11-4 IIU lli/LITEI 
OADll ·9911-AN2 11111/99 R£Al5612 IATER IV81.119 lll 15TUII /II /'1919 / ll/89 IVBl.1191] 11V 112 lllli 75·19·2 u Iii/LITER 
IIADll·99tl·AU2 11/11/9'1 REAl5612 IAIEA IVll.119 Ill TSTUII /I I /9919 / ll/89 IVBI.IHI] 11V 712 TR& 7M5·1 5U lli/LIIER 
QADll ·9911 ·A111 11111/99 RE Al5.a2 IA I £R IVBl 119131151111 I /1119919/ ll/89 IVBLll913 11V 712 TR& 75-25-2 5U lli/Lll(I 
IIADll ·ffll ·Alll 11,11199 RlA1~612 IIAIEA 1Vll 1191 ll 151UII /ll /9919111/89 IVBlll9ll 11V 712 116 75-27-4 5U 116/LIIER 
IIAOl 1 · 9911 · Mil 11,11199 A!Al!lbll IIAIII IVBl 11911115 IUII /II l9'119/ I l/89 lVBlll911 11V 712 TR& 75-34-l 511 lli/lllU 
IIADll ·'911 ·--1 11,11199 AlAnUl 111111 IVll 119111151Ull tll 1991'1/I 1189 IV8Lll9ll 11V 712 116 75-35-4 5U U6/LITER 
IIADll ·HII ·--1 11111199 IIAIWl IIAIU IVll 119111 ISIUII Ill 19919/ 11189 IV8Lll91l RV 111 116 78-8M 5U lli/Lll(R 
.... , "II 1111 II tll/H IIAlWl IIAIII 1¥111191 II 1511111 tllt9919tllt89 IVBL119ll 11V 112 IA& 78-93-l 1J 116/LIIER 
IINl·"ll·--1 11/lltH R(Al)611 IIAIIA. 1Vllll91ll 1511111/ll/9919/ll/89 IVBLll91l 11V 112 116 19·11·5 511 lli/lll(R 
8'111· ... l· .. 2 lltll/H R(A1~1 IIAIU 1Vll119lll lSIUll 111 /99191 ll/89 IVBL119ll 11V 712 1R6 79-11-6 511 U6/Lll(R 
IIAOll-9911 ·--1 II Ill 199 lllAlW2 IIAIEI IV81.119lll 151llll /II /9919/ll/89 IV8L119ll 11V 712 1R6 79-lM SU lli/Lll(R 
QADll ·9911 ·All1 II 111199 REA 1)612 MA 1 [A IVBLl191 ll 151UII tll 19919/11189 IVBLl89ll RV 112 1R6 111-41-4 •11 116/LIIU 




